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Description
BACKGROUND

[0001] In modern society, people are using devices
(e.g., mobile electronic devices) increasingly more in
their everyday lives. For instance, people often carry de-
vices with which they can discover information (e.g., us-
ing a digital personal assistant), perform work, consume
audio and/or video content, and communicate with
friends, coworkers, and family members. It may be de-
sirable for a user of a device to use the device in a hands-
free manner. A variety of mounting solutions have been
proposed to enable such hands-free use. However, con-
ventional mounting solutions typically utilize a dedicated
mount that is attached to the surface of an object (e.g.,
a wall) and that includes a mechanical attachment for
receiving the device.

WO 2017/120676 A1 relates to a modular electronic de-
vice generally configured for coupling with at least one
other modular electronic device of a modular electronic
device system wherein the modular electronic devices
are of the modular electronic device system. Each mod-
ular electronic device has a housing with lateral edges
having atleast one magnetic coupler. Any two of the mod-
ular electronic devices are coupleable to one another by
engaging corresponding magnetic couplers of the two
modular electronic devices with one another, the coupled
modular electronic devices being pivotable relative toone
another. The modular electronic device further compris-
es a processor configured for receiving a measurement
of the relative pivot angle between the modular electronic
device and another modular electronic device coupled
thereto, and selecting a software function based on the
measurement of the relative pivot angle.

SUMMARY

[0002] According to aspects of the present invention
there is provided a multi-panel hinged computing device
and method as defined in the accompanying claims.
[0003] Various multi-panel computing devices are de-
scribed herein that have integrated magnetic coupling
structure(s). For example, a magnetic coupling structure
in a panel of a multi-panel computing device may serve
to magnetically couple the panel to another panel of the
multi-panel computing device and/or to another object
(e.g., thatis exterior to the multi-panel computing device).
In accordance with this example, the magnetic coupling
structure may enable the multi-panel computing device
to be magnetically coupled to the object without utilizing
a mounting structure between the multi-panel computing
device and the object.

[0004] A first example device includes processor(s),
first and second panels, and a hinge. The first panel has
first and second opposing surfaces. The first panel in-
cludes a display that is configured to display images via
the first surface in response to image data received from
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at least one of the processor(s). The first panel further
includes a first magnetic coupling structure that includes
a first magnet and/or a first ferromagnetic element. The
second panelincludes a second magnetic coupling struc-
ture that includes a second magnet and/or a second fer-
romagnetic element. The hinge is coupled between the
first panel and the second panel. The second magnetic
coupling structure is configured to magnetically couple
to the first magnetic coupling structure at the first surface
for a first hinge orientation of the hinge. The second mag-
netic coupling structure is configured to magnetically cou-
ple to the first magnetic coupling structure at the second
surface for a second hinge orientation of the hinge.
[0005] A second example device includes proces-
sor(s), first and second panels, and a hinge. The first
panel has afirst surface. The first panelincludes a display
that is configured to display images via the first surface
in response to image data received from at least one of
the processor(s). The second panel has a second sur-
face. The second panel includes a magnetic coupling
structure that includes a magnet and/or a ferromagnetic
element. The magnetic coupling structure is configured
to magnetically attach the second surface to an object
via a magnetic force between the magnetic coupling
structure and the object. The hinge is coupled between
the first panel and the second panel to enable the display
to be viewed while the device is magnetically attached
to the object.

[0006] A third example device includes processor(s),
a first panel, and a second panel. The first panel has a
first surface. The first panel includes a display thatis con-
figured to display images via the first surface in response
to image data received from at least one of the proces-
sor(s). The second panel is coupled to the first panel.
The second panel has a second surface. The second
panel includes electrical circuitry configured to provide
functionality to the first panel. The second panel further
includes a magnetic coupling structure that includes a
magnet and/or a ferromagnetic element. The magnetic
coupling structure is configured to magnetically attach
the second surface to an object via a magnetic force be-
tween the magnetic coupling structure and the object.
[0007] This Summary is provided to introduce a selec-
tion of concepts in a simplified form that are further de-
scribed below in the Detailed Description. This Summary
is not intended to identify key features or essential fea-
tures of the claimed subject matter, nor is it intended to
be used to limit the scope of the claimed subject matter.
Moreover, it is noted that the invention is not limited to
the specific embodiments described in the Detailed De-
scription and/or other sections of this document. Such
embodiments are presented herein for illustrative pur-
poses only. Additional embodiments will be apparent to
persons skilled in the relevant art(s) based on the teach-
ings contained herein.
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BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES

[0008] The accompanying drawings, which are incor-
porated herein and form part of the specification, illustrate
embodiments of the present invention and, together with
the description, further serve to explain the principles in-
volved and to enable a person skilled in the relevant art(s)
to make and use the disclosed technologies.

FIGS. 1-7 are views of example multi-panel comput-
ing devices in accordance with embodiments.
FIGS. 8 and 9 depict flowcharts of example methods
for making a multi-panel hinged computing device in
accordance with embodiments.

FIG. 10 depicts a flowchart of an example method
for making a multi-panel computing device in accord-
ance with an embodiment.

FIG. 11 is a block diagram of an example fabrication
system in accordance with an embodiment.

FIG. 12is a system diagram of an exemplary mobile
device in accordance with an embodiment.

FIG. 13 depicts an example computer in which em-
bodiments may be implemented.

[0009] The features and advantages of the disclosed
technologies will become more apparent from the de-
tailed description set forth below when taken in conjunc-
tion with the drawings, in which like reference characters
identify corresponding elements throughout. In the draw-
ings, like reference numbers generally indicate identical,
functionally similar, and/or structurally similar elements.
The drawing inwhich an elementfirstappearsisindicated
by the leftmost digit(s) in the corresponding reference
number.

DETAILED DESCRIPTION
I. Introduction

[0010] The following detailed description refers to the
accompanying drawings that illustrate exemplary em-
bodiments of the present invention. However, the scope
of the present invention is not limited to these embodi-
ments, but is instead defined by the appended claims.
Thus, embodiments beyond those shown in the accom-
panying drawings, such as modified versions of the illus-
trated embodiments, may nevertheless be encompassed
by the present invention.

[0011] References in the specification to "one embod-
iment," "an embodiment," "an example embodiment," or
the like, indicate that the embodiment described may in-
clude a particular feature, structure, or characteristic, but
every embodiment may not necessarily include the par-
ticular feature, structure, or characteristic. Moreover,
such phrases are not necessarily referring to the same
embodiment. Furthermore, when a particular feature,
structure, or characteristic is described in connection with
an embodiment, it is submitted that it is within the knowl-
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edge of one skilled in the relevant art(s) to implement
such feature, structure, or characteristic in connection
with other embodiments whether or not explicitly de-
scribed.

[0012] Descriptorssuch as "first", "second", "third", etc.
are used to reference some elements discussed herein.
Such descriptors are used to facilitate the discussion of
the example embodiments and do not indicate a required
order of the referenced elements, unless an affirmative
statement is made herein that such an order is required.

Il. Example Embodiments

[0013] Example multi-panel computing devices de-
scribed herein have integrated magnetic coupling struc-
ture(s). For example, a magnetic coupling structure in a
panel of a multi-panel computing device may serve to
magnetically couple the panel to another panel of the
multi-panel computing device and/or to another object
(e.g., thatis exterior to the multi-panel computing device).
In accordance with this example, the magnetic coupling
structure may enable the multi-panel computing device
to be magnetically coupled to the object without utilizing
a mounting structure between the multi-panel computing
device and the obj ect.

[0014] Example techniques described herein have a
variety of benefits as compared to conventional tech-
niques for mounting a computing device. For instance,
the example techniques may utilize magnetic coupling
structure(s) that are integrated into panel(s) of a comput-
ing device to enable those panel(s) to be coupled to other
panel(s) in the computing device and/or to object(s) that
are exterior to the computing device. For example, the
aforementioned techniques may be capable of mounting
a computing device to a surface of an object using a
magnetic force generated between the computing device
and the object. The computing device may be magneti-
cally coupled to the surface without having a mounting
structure between the computing device and the object.
The example techniques may enable the computing de-
vice to be mounted in an arbitrary orientation on the sur-
face. In another example, the aforementioned tech-
niques may enable a second panel of a computing device
to be magnetically coupled to opposing sides of a first
panel of the computing device. For instance, the second
panel may be magnetically coupled to a first surface of
the first panel in a first configuration (e.g., for storage of
the computing device), and the second panel may be
magnetically coupled to a second surface of the first pan-
el in a second configuration (e.g., for viewing of a display
via the first surface while the computing device is mag-
netically attached to an object). For example, a magnetic
coupling structure in the second panel may be configured
to magnetically couple to another magnetic coupling
structure in the first panel and to yet another magnetic
coupling structure in the obj ect.

[0015] The example techniques may obviate a need
for a dedicated mount and/or a third-party accessory to
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mount a computing device to an object, which may avoid
addingbulk (e.g., physical size) and/or compromising ap-
pearance of the computing device. The example tech-
niques may incorporate a magnetic coupling structure
into a panel that has other utility. In accordance with this
example, the panel may include input component(s)
(e.g., keyboard, key pad, game controller, battery, battery
charger) and/or output component(s) (e.g., projector,
camera, speaker, battery, battery charger). The example
techniques may increase speed and/or convenience with
which a computing device is capable of being mounted
to an object. The example techniques may be less costly
than conventional techniques for mounting a computing
device.

[0016] The example techniques may increase user in-
teraction performance. For example, the aforementioned
techniques may enable auserto quickly and easily mount
a computing device to an object to enable the user to
interact with the computing device in a hands-free man-
ner. In another example, the aforementioned techniques
may enable a user to quickly and easily unmount a com-
puting device from an object. For instance, the user may
use one hand to pull an edge of the computing device
from the object. The example techniques may increase
user efficiency. For example, the aforementioned tech-
niques may reduce a number of steps that a user takes
to mount a computing device to an object. In another
example, the aforementioned techniques may reduce an
amount of time that a user takes to mount a computing
device to an object.

[0017] FIGS. 1-7 are views of example multi-panel
computing devices 100, 200, 300, 400, 500, 600, and
700 in accordance with embodiments. Each of the multi-
panel computing devices 100, 200, 300, 400, 500, 600,
and 700 is a processing system. An example of a
processing system is a system that includes at least one
processor that is capable of manipulating data in accord-
ance with a set of instructions. For instance, a processing
system may be a computer, a personal digital assistant,
or a cellular telephone. Accordingly, each of the multi-
panel computing devices 100, 200, 300, 400, 500, 600,
and 700 may be a portable multi-panel computing device,
though the scope of the example embodiments is not
limited in this respect.

[0018] As shown in FIG. 1, the multi-panel computing
device 100 includes a first panel 102, a second panel
104, and a hinge 106. The hinge 106 is coupled between
the first panel 102 and the second panel 104. The first
panel 102 has a first surface 122 and a second surface
124. The second surface 124 is opposite the first surface
122. The second panel 104 has a third surface 126 and
a fourth surface 128. The fourth surface 128 is opposite
the third surface 126. Rotation of the hinge 106 causes
an angle (a.k.a. hinge angle) 6 between the first surface
122 of the first panel 102 and the third surface 126 of the
second panel 104 to change. For example, rotating the
hinge 106 such that the first surface 122 rotates toward
the third surface 126 and/or such that the third surface
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126 rotates toward the first surface 122 causes the hinge
angle to decrease. Rotating the hinge 106 such that the
first surface 122 rotates away from the third surface 126
and/or such that the third surface 126 rotates away from
the first surface 122 causes the hinge angle to increase.
In one example, rotating the hinge 106 such thatthe hinge
angle is approximately zero degrees causes the first sur-
face 122 of the first panel 102 to face the third surface
126 of the second panel 104 and further causes the sec-
ond surface 124 of the first panel 102 to face away from
the fourth surface 128 of the second panel 104, which
may enable the first surface 122 to be magnetically con-
nected to the third surface 126. In another example, ro-
tating the hinge 106 such that the hinge angle is approx-
imately 360 degrees causes the second surface 124 of
the first panel to face the fourth surface 128 of the second
panel 104 and further causes the first surface 122 of the
first panel 102 to face away from the third surface 126 of
the second panel 104, which may enable the second sur-
face 124 to be magnetically connected to the fourth sur-
face 128.

[0019] The first panel 102 includes a display 108, a
first magnetic coupling structure 110, a proximity sensor
112, and processor(s) 114. The display 108 is configured
to display images via the first surface 122 in response to
image data 116 received from the processor(s) 114.
[0020] The first magnetic coupling structure 110 in-
cludes a first magnet and/or a first ferromagnetic ele-
ment. It will be recognized that the first magnet may in-
clude a single magnet or multiple magnets. It will be fur-
ther recognized that the first ferromagnetic element may
include a single ferromagnetic element or multiple ferro-
magnetic elements. The first magnetic coupling structure
110 is configured to magnetically interact with a second
magnetic coupling structure 120, which is included in the
second panel 104, to cause the first panel 102 to become
magnetically coupled to the second panel 104. For ex-
ample, the magnetic interaction may cause the third sur-
face 126 of the second panel 104 to become magnetically
coupled to the first surface 122 of the first panel 102 for
a first hinge orientation of the hinge 106 (e.g., a hinge
angle of approximately zero degrees). In accordance with
this example, the hinge 106 being in the first hinge ori-
entation may place the first surface 122 proximate the
third surface 126 (e.g., within 1 millimeter or one-quarter
ofaninch fromthe third surface 126). Inanother example,
the magnetic interaction may cause the fourth surface
128 of the second panel 104 to become magnetically
coupled to the second surface 124 of the first panel 102
for a second hinge orientation of the hinge 106 (e.g., a
hinge angle of approximately 360 degrees). In accord-
ance with this example, the hinge 106 being in the second
hinge orientation may place the second surface 124 prox-
imate the fourth surface 128.

[0021] The proximity sensor 112 is configured to de-
termine a relative orientation of the second panel 104
with reference to the first panel 102. The proximity sensor
112 may generate orientation information 113 in re-
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sponse to determining the relative orientation. For in-
stance, the orientation information 113 may indicate
(e.g., specify) the relative orientation of the second panel
104 with reference to the first panel 102. The proximity
sensor 112 is shown to be included in the first panel 102
for non-limiting, illustrative purposes. It will be recognized
that the proximity sensor 112 may be included in second
panel 104. One example of a proximity sensor is a Hall
effect sensor. A Hall effect sensor is a transducer that is
configured to vary its output voltage in response to amag-
netic field.

[0022] The processor(s) 114 are configured to execute
computer-readable instructions to perform operations.
For instance, the processor(s) 114 may execute such
computer-readable instructions to control (e.g., enable,
disable, change calibration of) software and hardware
components of the multi-panel computing device 100.
Accordingly, the processor(s) 114 may execute such
computer-readable instructions to generate the image
data 116 that is to be displayed via the display 108.
[0023] The processor(s) 114 may perform at least
some operations based at least in part on the orientation
information 113 thatis generated by the proximity sensor
112. In a first example, the processor(s) 114 may modify
an appearance of a user interface that is to be displayed
by the display 108 based at least in part on the orientation
information 113 (e.g.., based at least in part on the rela-
tive orientation of the second panel 104 with reference
to the first panel 102, as indicated by the orientation in-
formation 113). For instance, the processor(s) 114 may
change an orientation of the user interface (e.g., from
portrait mode to landscape mode, and/or vice versa), re-
move interface element(s) from the user interface, and/or
add interface element(s) to the user interface.

[0024] Inasecond example, the processor(s) 114 may
enable and/or disable input-output component(s) of the
multi-panel computing device 100 based at least in part
on the orientation information 113. An input-output com-
ponent is a component that is capable of being used as
an input component and/or that is capable of being used
as an output component. Examples of an input compo-
nentinclude butare notlimited to a microphone, a display
(e.g., touch-enabled display), a keyboard, a key pad, a
game controller, an electronic pen, a camera (e.g., video
camera and/or still-image camera), a battery, and a bat-
tery charger. Examples of an output component include
but are not limited to a speaker, a display, a tactile stim-
ulation component, an electrode, a projector, a battery,
and a battery charger. In accordance with the second
example, the processor(s) 114 may enable first input-
output component(s) and/or disable second input-output
component(s) based at least in part on the orientation
information 113. Any one or more of the input-outputcom-
ponent(s) may be included in the first panel 102 and/or
the second panel 104. For instance, a first portion of an
input-output component may be included in the first panel
102, and a second portion of the input-output component
may be included in the second panel 104.
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[0025] In a third example, the processor(s) 114 may
modify calibration of input-output component(s) of the
multi-panel computing device 100 based at least in part
on the orientation information 113. Forinstance, the proc-
essor(s) 114 may modify volume of a speaker, sensitivity
of a microphone, brightness of a display, and/or an ap-
erture or focal length of a camera. For example, if the
first panel 102 is proximate the second panel 104 (e.g.,
the hinge angle is approximately 0 degrees or approxi-
mately 360 degrees), the processor(s) 114 may increase
the volume of the speaker, increase sensitivity of the mi-
crophone, increase brightness of the display, and/or in-
crease the focal length (i.e., reduce the aperture) of the
camera in anticipation of the multi-panel computing de-
vice 100 being mounted to a magnetic or ferromagnetic
surface and/or the mounting of the multi-panel computing
device 100 creating a greater distance between the multi-
panel computing device 100 and a user of the multi-panel
computing device 100. In another example, if the first
panel 102 is not proximate the second panel 104 (e.g.,
the hinge angle is between approximately 90 degrees
and approximately 180 degrees, the processor(s) 114
may decrease the volume of the speaker, decrease sen-
sitivity of the microphone, decrease brightness of the dis-
play, and/or decrease the focal length (i.e., increase the
aperture) of the camera based on a determination that
the multi-panel computing device 100 is being used in a
laptop mode.

[0026] In a fourth example, the processor(s) 114 may
enable and/or disable antenna(s) of the multi-panel com-
puting device 100 based at leastin part on the orientation
information 113. Accordingly, the processor(s) 114 may
enable firstantenna(s) and/or disable second antenna(s)
based at least in part on the orientation information 113.
Any one or more of the antenna(s) may be included in
the first panel 102 and/or the second panel 104. It will be
recognized that each of the antenna(s) may constitute
an input-output component.

[0027] In a fifth example, the processor(s) 114 may
modify calibration of antenna(s) of the multi-panel com-
puting device 100 based at leastin part on the orientation
information 113. For instance, the processor(s) 114 may
increase or decrease a power associated with an anten-
na. In one example, if the first panel 102 is proximate the
second panel 104 (e.g., the hinge angle is approximately
360 degrees), the processor(s) 114 may increase the
power associated with the antenna. In another example,
if the first panel 102 is not proximate the second panel
104 (e.g., the hinge angle is between approximately 90
degrees and approximately 180 degrees), the proces-
sor(s) 114 may decrease the power associated with the
antenna.

[0028] The second panel 104 includes electrical cir-
cuitry 118 and the second magnetic coupling structure
120. The electrical circuitry 118 (e.g., hardware) provides
functionality to the first panel 102. For example, the elec-
trical circuitry 118 may be incorporated into any of a va-
riety of components, including but not limited to an input
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component (e.g., keyboard, key pad, game controller,
battery, battery charger) and/or an output component
(e.g., projector, camera, speaker, battery, battery charg-
er). For instance, the camera may have features (e.g.,
an optical zoom lens) in addition to features that another
camera in the first panel 102 has. In accordance with this
example, the second panel 104 may include any one or
more of such components.

[0029] The second magnetic coupling structure 120 in-
cludes a second magnet and/or a second ferromagnetic
element. It will be recognized that the second magnet
may include a single magnet or multiple magnets. It will
be further recognized that the second ferromagnetic el-
ement may include a single ferromagnetic element or
multiple ferromagnetic elements. In an example, the sec-
ond magnetic coupling structure 120 may be configured
to magnetically interact with the first magnetic coupling
structure 110 to cause the second panel 104 to become
magnetically coupled to the first panel 102. In another
example, the second magnetic coupling structure 120
may be configured to magnetically interact with an object
that is external to the multi-panel computing device 100
to cause the second panel 104 to become magnetically
attached to the object. For instance, the object may in-
clude a third magnetic coupling structure. Examples of
such an object include but are not limited to a wall (e.g.,
awhiteboard or chalkboard thereon), a refrigerator, a sta-
tionary bicycle, a headrest of a seat in an automobile,
and a shopping cart. In an aspect, the second magnetic
coupling structure 120 may be configured to magnetically
attach to the first magnetic coupling structure 110 (and/or
vice versa) while the second magnetic coupling structure
120 is magnetically attached to the object.

[0030] One type of magnet that may be included in the
first magnetic coupling structure 110 and/or the second
magnetic coupling structure 120 is an electro-magnet.
An electro-magnet is a magnet that produces a magnetic
field in response to an electric current. For instance, in-
creasing a magnitude (e.g., absolute value) of the electric
current that is supplied to the electro-magnet may in-
crease an intensity of the magnetic field, and decreasing
the magnitude of the electric current may decrease the
intensity of the magnetic field. Accordingly, an electro-
magnet thatis included in the second magnetic coupling
structure 120 may be controllable (e.g., via an electric
current) to (1) selectively magnetically attach the fourth
surface 128 to an object that is exterior to the multi-panel
computing device 100 while the hinge 106 is in a first
hinge orientation (e.g., in which the hinge angle is ap-
proximately zero degrees) and/or (2) selectively magnet-
ically attach the third surface 126 to such an object while
the hinge 106 is in a second hinge orientation (e.g., in
which the hinge angle is approximately 360 degrees).
[0031] The hinge 106 is coupled between a first con-
nection edge 154 of the first panel 102 and a second
connection edge 156 of the second panel 104. The first
magnetic coupling structure 110 is shown in FIG. 1 to be
proximate an edge 155 of the first panel 102 that is op-
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posite the first connection edge 154 for non-limiting illus-
trative purposes. Second magnetic coupling structure
120 is shown in FIG. 1 to be proximate an edge 157 of
the second panel 104 that is opposite the second con-
nection edge 156 for non-limiting illustrative purposes. It
will be recognized that the first magnetic coupling struc-
ture 110 may be positioned at any suitable location in the
first panel 102 (e.g., proximate the first connection edge
154 or approximately midway between the opposing edg-
es 154 and 155), and the second magnetic coupling
structure 120 may be positioned at any suitable location
in the second panel 104 (e.g., proximate the second con-
nection edge 156 or approximately midway between the
opposing edges 156 and 157). The first magnetic cou-
pling structure 110 (or any portion thereof) and/or the
second magnetic coupling structure 120 (or any portion
thereof) may be incorporated into a form factor of the
multi-panel computing device 100.

[0032] It will be recognized that the multi-panel com-
puting device 100 may not include one or more of the
hinge 106, the display 108, the first magnetic coupling
structure 110, the proximity sensor 112, the electrical cir-
cuitry 118, and/or the second magnetic coupling structure
120. Furthermore, the multi-panel computing device 100
may include components in addition to or in lieu of the
hinge 106, the display 108, the first magnetic coupling
structure 110, the proximity sensor 112, the electrical cir-
cuitry 118, and/or the second magnetic coupling structure
120. For instance, the multi-panel computing device 100
may include orientation sensor(s). Examples of an ori-
entation sensor include but are not limited to an acceler-
ometer and a gyroscope. Each of the first panel 102 and
the second panel 104 may include one or more orienta-
tion sensors, which may operate in collaboration with oth-
er orientation sensor(s) or independently from other ori-
entation sensor(s). Such orientation sensor(s) may be
capable of providing orientation information 113 to indi-
cate an orientation of the first panel 102 with reference
to the second panel 104 and/or vice versa. Accordingly,
the orientation information 113 may indicate the hinge
angle 6.

[0033] As shown in FIG. 2, the multi-panel computing
device 200 includes a first panel 202, a second panel
204, and a hinge 206. The first panel 202 has first and
second opposing surfaces 222 and 224. The first panel
202 includes a display 208. The display 208 is operable
in a manner similar to the display 108 described above
with reference to FIG. 1.

[0034] The second panel 204 has first and second op-
posing surfaces 262 and 264. The second panel 204 in-
cludes a plurality of magnetic coupling structures 220A-
220D, a keyboard 240, and a touch pad 242 for non-
limiting illustrative purposes. The keyboard 240 includes
a plurality of keys that are capable of being pressed by
a user of the multi-panel computing device 200 to provide
input information for processing by the multi-panel com-
puting device 200. The touch pad 242 is a pointing device
that is configured to translate position and motion of the
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user’s finger(s) along a surface of the touch pad 242 into
position and motion of a cursor on the display 208. The
magnetic coupling structures 220A-220D are operable
in a manner similar to the second magnetic coupling
structure 120 described above with reference to FIG. 1.
For instance, each of the magnetic coupling structures
220A-220D includes magnet(s) and/or ferromagnetic el-
ement(s). Each of the magnetic coupling structures
220A-220D may be configured to magnetically couple
the second panel 204 to the first panel 202 and/or to an
objectthatis external to the multi-panel computing device
200. The magnetic coupling structures 220A-220B are
positioned adjacent a first side of a touch pad 242, and
the magnetic coupling structures 220C-220D are posi-
tioned adjacent a second side of the touch pad 242 that
is opposite the first side, for non-limiting illustrative pur-
poses. It will be recognized that the magnetic coupling
structures 220A-220B may be positioned in any suitable
arrangement in the second panel 204.

[0035] Thehinge 206 is coupled between thefirst panel
202 and the second panel 204. The hinge 206 is shown
to include a first connector 234 and a second connector
236. The first connector 234 has a first end 244A and a
second end 244B along a first connection edge 254 of
the first panel 202. The second connector 236 has a first
end 246A and a second end 246B along a second con-
nection edge 256 of the second panel 204. The second
connector 236 is shown to be connected to the first con-
nector 234 in a first connector orientation for non-limiting,
illustrative purposes. The first connector orientation is
characterized by the first end 244A of the first connector
234 aligning with the first end 246A of the second con-
nector 236 and is further characterized by the second
end 244B of the first connector 234 aligning with the sec-
ond end 246B of the second connector 236.

[0036] While the first connector 234 and the second
connector 236 are connected in the first connector ori-
entation, the hinge 206 may be rotated to be in any suit-
able orientation. For example, the hinge 206 may be ro-
tated to be in a first hinge orientation in which the first
surface 222 of the first panel 202 faces second panel
204. In the embodiment of FIG. 2, the first surface 222
of the first panel 202 faces the first surface 262 of the
second panel 204 for the first hinge orientation. In ac-
cordance with this example, the hinge angle 6 between
the first surface 222 of the first panel 202 and the first
surface 262 of the second panel 204 may be approxi-
mately zero degrees. While the hinge 206 is in the first
hinge orientation, the magnetic coupling structures
220A-220D may magnetically attach (e.g., releasably
magnetically attach) the second surface 264 of the sec-
ond panel 204 to an object (e.g., a vertical surface of the
object) that is exterior to the multi-panel computing de-
vice 200 (e.g., in absence of a mounting structure be-
tween the multi-panel computing device 200 and the ob-
ject). In an aspect of this example, the magnetic coupling
structures 220A-220D magnetically attach the second
surface 264 of the second panel 204 to the object via a
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magnetic force between the magnetic coupling struc-
tures 220A-220D and the object. In accordance with this
aspect, the magnetic force is normal to the second sur-
face 264 of the second panel 204 and results in a frictional
force that is greater than a tractive force between the
second surface 264 of the second panel 204 and the
object. In further accordance with this aspect, the fric-
tional force and the tractive force are parallel with the
second surface 264 of the second panel 204, and the
frictional force opposes the tractive force.

[0037] In another example, the hinge 206 may be ro-
tated to be in a second hinge orientation in which the
second surface 224 of the first panel 202 faces the sec-
ond panel 204. In the embodiment of FIG. 2, the second
surface 224 of the first panel 202 faces the second sur-
face 264 of the second panel 204 for the second hinge
orientation. In accordance with this example, the hinge
angle 0 between the first surface 222 of the first panel
202 and the first surface 262 of the second panel 204
may be approximately 360 degrees. While the hinge 206
is in the second hinge orientation, the magnetic coupling
structures 220A-220D may magnetically attach (e.g., re-
leasably magnetically attach) the first surface 262 of the
second panel 204 to an object (e.g., a vertical surface of
the object) that is exterior to the multi-panel computing
device 200 (e.g., in absence of a mounting structure be-
tween the multi-panel computing device 200 and the ob-
ject). For instance, the hinge 206 being in the second
hinge orientation may enable the display 208 to be
viewed while the first surface 262 of the second panel
204 is magnetically attached to the object. In an aspect
of this example, the magnetic coupling structures 220A-
220D magnetically attach the first surface 262 of the sec-
ond panel 204 to the object via a magnetic force between
the magnetic coupling structures 220A-220D and the ob-
ject. In accordance with this aspect, the magnetic force
is normal to the first surface 262 of the second panel 204
and results in a frictional force that is greater than a trac-
tive force between the first surface 262 of the second
panel 204 and the object. In further accordance with this
aspect, the frictional force and the tractive force are par-
allel with the first surface 262 of the second panel 204,
and the frictional force opposes the tractive force.
[0038] As shown in FIG. 3, the multi-panel computing
device 300 includes the first panel 202, the second panel
204, and the hinge 206 as oriented in FIG. 2, though
shown from a back perspective rather than a front per-
spective. The first panel 202 has the first and second
opposing surfaces 222 and 224, and the second panel
204 has the first and second opposing surfaces 262 and
264. The second panel 204 is shown to include the mag-
netic coupling structures 220A-220D. The display 208,
the keyboard 240, and the touch pad 242 from FIG. 2
cannot be seen in the back perspective of FIG. 3.
[0039] The hinge 206 is shown to include the first con-
nector 234 and the second connector 236. The first end
244A and the second end 244B are shown on respective
right and left sides of the first connector 234 in FIG. 3;
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whereas, the first end 244A and the second end 244B
are shown on respective left and right sides of the first
connector 234 in FIG. 2. The first end 246A and the sec-
ond end 246B are shown on respective right and left sides
of the second connector 236 in FIG. 3; whereas, the first
end 246A and the second end 246B are shown on re-
spective left and right sides of the second connector 236
in FIG. 2. The second connector 236 is shown to be con-
nected to the first connector 234 in the first connector
orientation, which is consistent with FIG. 2, for non-lim-
iting, illustrative purposes. As described above, the first
connector orientation is characterized by the first end
244A of the first connector 234 aligning with the first end
246A of the second connector 236 and is further charac-
terized by the second end 244B of the first connector 234
aligning with the second end 246B of the second con-
nector 236.

[0040] As shown in FIG. 4, the multi-panel computing
device 400 includes the first panel 202, the second panel
204, and the hinge 206 of FIG. 2. The first panel 202 has
the first and second opposing surfaces 222 and 224, and
the second panel 204 has the first and second opposing
surfaces 262 and 264. The first panel 202 includes the
display 208, and the hinge 206 is shown to have the sec-
ond hinge orientation. Assuming that connectors in the
hinge 206 have the first connector orientation as de-
scribed above with reference to FIGS. 2-3, the second
surface 224 of the first panel 202 faces the second sur-
face 264 of the second panel 204, and the first surface
222 ofthe first panel 202 faces away from the first surface
262 of the second panel 204.

[0041] The first surface 262 of the second panel 204
is shown to be magnetically attached to an object 430
that is exterior to the multi-panel computing device 400
in absence of a mounting structure between the multi-
panel computing device 400 and the object 430. The
hinge 206 being in the second hinge orientation enables
the display 208 to be viewed while the first surface 262
of the second panel 204 is magnetically attached to the
object430. The first surface 262 of the second panel 204
is shown to be attached to a vertical, smooth surface of
the object 430.

[0042] As shown in FIG. 5, the multi-panel computing
device 500 includes the first panel 202, the second panel
204, and the hinge 206. The first panel 202 has the first
and second opposing surfaces 222 and 224. The first
panel 202 includes the display 208, which is viewable via
the first surface 222. The second panel 204 has the first
and second opposing surfaces 262 and 264. The second
panel 204 includes the magnetic coupling structures
220A-220D. The keyboard 240 and the touch pad 242
ofthe second panel 204 cannotbe seenin FIG. 5because
the first connector 234 and the second connector 236 of
the hinge 206 are connected in the second connector
orientation. As described above, the second connector
orientation is characterized by the first end 244A of the
first connector 234 aligning with the second end 246B of
the second connector 236 and is further characterized
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by the second end 244B of the first connector 234 aligning
with the first end 246A of the second connector 236.
[0043] While the first connector 234 and the second
connector 236 are connected in the second connector
orientation, the hinge 206 may be rotated to be in any
suitable orientation. For example, the hinge 206 may be
rotated to be in the first hinge orientation in which the first
surface 222 of the first panel 202 faces second panel
204. In the embodiment of FIG. 5, the first surface 222
of the first panel 202 faces the second surface 264 of the
second panel 204 for the first hinge orientation. In ac-
cordance with this example, the hinge angle 6 between
the first surface 222 of the first panel 202 and the second
surface 264 of the second panel 204 may be approxi-
mately zero degrees. While the hinge 206 is in the first
hinge orientation, the magnetic coupling structures
220A-220D may magnetically attach (e.g., releasably
magnetically attach) the first surface 262 of the second
panel 204 to an object (a vertical surface of the object)
that is exterior to the multi-panel computing device 500
(e.g., in absence of a mounting structure between the
multi-panel computing device 500 and the object). In an
aspect of this example, the magnetic coupling structures
220A-220D magnetically attach the first surface 262 of
the second panel 204 to the object via a magnetic force
between the magnetic coupling structures 220A-220D
and the object. In accordance with this aspect, the mag-
netic force is normal to the first surface 262 of the second
panel 204 and results in a frictional force that is greater
than a tractive force between the first surface 262 of the
second panel 204 and the object. In further accordance
with this aspect, the frictional force and the tractive force
are parallel with the first surface 262 of the second panel
204, and the frictional force opposes the tractive force.
[0044] In another example, the hinge 206 may be ro-
tated to be in the second hinge orientation in which the
second surface 224 of the first panel 202 faces the sec-
ond panel 204. In the embodiment of FIG. 5, the second
surface 224 of the first panel 202 faces the first surface
262 of the second panel 204 for the second hinge orien-
tation. In accordance with this example, the hinge angle
6 between the first surface 222 of the first panel 202 and
the second surface 264 of the second panel 204 may be
approximately 360 degrees. While the hinge 206 is in the
second hinge orientation, the magnetic coupling struc-
tures 220A-220D may magnetically attach (e.g., releas-
ably magnetically attach) the second surface 264 of the
second panel 204 to an object (a vertical surface of the
object) that is exterior to the multi-panel computing de-
vice 500 (e.g., in absence of a mounting structure be-
tween the multi-panel computing device 500 and the ob-
ject). For instance, the hinge 206 being in the second
hinge orientation may enable the display 208 to be
viewed while the second surface 264 of the second panel
204 is magnetically attached to the object. In an aspect
of this example, the magnetic coupling structures 220A-
220D magnetically attach the second surface 264 of the
second panel 204 to the object via a magnetic force be-
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tween the magnetic coupling structures 220A-220D and
the object. In accordance with this aspect, the magnetic
force is normal to the second surface 264 of the second
panel 204 and results in a frictional force that is greater
than a tractive force between the second surface 264 of
the second panel 204 and the object. In further accord-
ance with this aspect, the frictional force and the tractive
force are parallel with the second surface 264 of the sec-
ond panel 204, and the frictional force opposes the trac-
tive force.

[0045] As shown in FIG. 6, the multi-panel computing
device 600 includes the first panel 202, the second panel
204, and the hinge 206 as oriented in FIG. 5, though
shown from a back perspective rather than a front per-
spective. The first panel 202 has the first and second
opposing surfaces 222 and 224, and the second panel
204 has the first and second opposing surfaces 262 and
264. The display 208 cannot be seen in the back per-
spective of FIG. 6. The second panel 204 is shown to
include the magnetic coupling structures 220A-220D, the
keyboard 240, and the touch pad 242.

[0046] The hinge 206 is shown to include the first con-
nector 234 and the second connector 236. The first end
244A and the second end 244B are shown on respective
right and left sides of the first connector 234 in FIG. 6;
whereas, the first end 244A and the second end 244B
are shown on respective left and right sides of the first
connector 234 in FIG. 5. The first end 246A and the sec-
ond end 246B are shown on respective leftand right sides
of the second connector 236 in FIG. 6; whereas, the first
end 246A and the second end 246B are shown on re-
spective right and left sides of the second connector 236
in FIG. 5. The second connector 236 is shown to be con-
nected to the first connector 234 in the second connector
orientation, which is consistent with FIG. 5, for non-lim-
iting, illustrative purposes. As described above, the sec-
ond connector orientation is characterized by the firstend
244A of the first connector 234 aligning with the second
end 246B of the second connector 236 and is further
characterized by the second end 244B of the first con-
nector 234 aligning with the first end 246A of the second
connector 236.

[0047] As shown in FIG. 7, the multi-panel computing
device 700 includes the first panel 202, the second panel
204, and the hinge 206. The first panel 202 has the first
and second opposing surfaces 222 and 224. The first
panel 202 includes the display 208 and first magnetic
coupling structures 710A-710D for non-limiting, illustra-
tive purposes. The first magnetic coupling structures
710A-710D are configured to magnetically interact with
the magnetic coupling structures 220A-220D (a.k.a.
"second magnetic coupling structures 710A-710D"),
which are included in the second panel 204, to cause the
first panel 202 to become magnetically coupled to the
second panel 204.

[0048] The second panel 204 has the first and second
opposing surfaces 262 and 264. The second panel 204
includes the second magnetic coupling structures 220A-
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220D, the keyboard 240, and the touch pad 242. The
second magnetic coupling structures 220A-220D are
configured to magnetically interact with the first magnetic
coupling structures 710A-710D to cause the second pan-
el 204 to become magnetically coupled to the first panel
202. The second magnetic coupling structures 220A-
220D may be further configured to magnetically interact
with an object thatis exterior to the multi-panel computing
device 700 to cause the second panel 204 to become
magnetically attached to the object.

[0049] In the embodiment of FIG. 7, a magnetic force
between the first magnetic coupling structures 710A-
710D and the second magnetic coupling structures
220A-220D causes the first surface 262 of the second
panel 204 to become magnetically coupled to the second
surface 224 of the first panel 202. As shown in FIG. 7,
the second surface 224 of the first panel 202 faces the
first surface 262 of the second panel 204, and the first
surface 222 of the first panel 202 faces away from the
second surface 264 of the second panel 204. The hinge
206 may be rotated (e.g., by the magnetic force and/or
by a user of the multi-panel computing device 700) such
thatthe second surface 224 of the first panel 202 is placed
proximate the first surface 262 of the second panel 204.
For instance, the second surface 224 of the first panel
202 may be placed in physical contact with the first sur-
face 262 of the second panel 204, which may cause the
hinge angle of the hinge 206 to be approximately 360
degrees. The second surface 224 of the first panel 202
being placed proximate the first surface 262 of the second
panel 204 may enable the display 208 to be viewed while
the second surface 264 of the second panel 204 is mag-
netically attached to an object thatis exterior to the multi-
panel computing device 700.

[0050] In an example embodiment, the second con-
nector 236 (as depicted in FIGS. 2-3 and 5-6) is config-
ured to connect to the first connector 234 in the first con-
nector orientation (as described with reference to FIGS.
2-4) while the hinge 206 is in the first hinge orientation
(in which the first surface 222 of the first panel 202 faces
the second panel 204). In accordance with this embodi-
ment, the second connector 236 is configured to connect
to the first connector 234 in the second connector orien-
tation (as described with reference to FIGS. 5-7) while
the hinge is in the second hinge orientation (in which the
second surface 224 of the first panel 202 faces the sec-
ond panel 204).

[0051] It will be recognized that any of the multi-panel
computing devices 200, 300, 400, 500, 600, and 700 may
or may not include one or more of the hinge 206, the
display 208, the first magnetic coupling structures 710A-
710D, the second magnetic coupling structures 220A-
220D, the first connector 234, the second connector 236,
the keyboard 240, and/or the touch pad 242 shown
among FIGS. 2-7. Furthermore, any of the multi-panel
computing devices 200, 300, 400, 500, 600, and 700 may
include components in addition to or in lieu of the hinge
206, the display 208, the first magnetic coupling struc-
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tures 710A-710D, the second magnetic coupling struc-
tures 220A-220D, the first connector 234, the second
connector 236, the keyboard 240, and/or the touch pad
242.

[0052] FIGS. 8 and 9 depict flowcharts 800 and 900 of
example methods for making a multi-panel hinged com-
puting device in accordance with embodiments. FIG. 10
depicts a flowchart 1000 of an example method for mak-
ing a multi-panel computing device in accordance with
an embodiment. Flowcharts 800, 900, and 1000 may be
performed by the fabrication system 1100 shown in FIG.
11, for example. The fabrication system 1100 includes
panel logic 1102 and hinge logic 1104. Further structural
and operationalembodiments will be apparent to persons
skilled in the relevant art(s) based on the discussion re-
garding the flowcharts 800, 900, and 1000.

[0053] AsshowninFIG. 8, the method of the flowchart
800 begins at step 802. In step 802, a first panelis formed
to include a display and a first magnetic coupling struc-
ture. The first panel has first and second opposing sur-
faces. The display is configured to display images via the
first surface in response to image data received from at
least one of one or more processors. The first magnetic
coupling structure includes a first magnet and/or a first
ferromagnetic element.

[0054] In an example implementation, the panel logic
1102 forms the first panel. For instance, the panel logic
1102 may form panels 1106, which include the first panel.
In an aspect of this implementation, the panel logic 1102
may at least partially encapsulate the display and/or the
first magnetic coupling structure in the first panel. The
panel logic 1102 may form the first panel using any suit-
able technique including but not limited to injection mold-
ing (e.g., die casting, metal injection molding, thin-wall
injection molding, and/or reaction injection molding) and
steel forming (e.g., extrusion, hydraulic pressing, cold
drawing, hot rolling, and/or cold rolling). Injection molding
may be performed using any of a variety of materials
including but not limited to metals, glasses, elastomers,
thermoplastic polymers, and thermosetting polymers. In
an aspect of this implementation, the panel logic 1102
may fabricate the display using any suitable techniques
including but not limited to deposition (e.g., chemical va-
por deposition (CVD)), photoresist coating, prebaking,
exposure, pattern development, hard baking, etching,
ashing, isolation formation, gate formation, contact for-
mation, and interconnection formation).

[0055] Atstep 804, asecond panelis formed to include
a second magnetic coupling structure. The second mag-
netic coupling structure includes a second magnet and/or
a second ferromagnetic element. In an example imple-
mentation, the panel logic 1102 forms the second panel.
For instance, the panel logic 1102 may form the panels
1106, which include the second panel.

[0056] At step 806, a hinge that is configured to be
coupled between the first panel and the second panel is
provided. The hinge is rotatable to have a first hinge ori-
entation to cause the second magnetic coupling structure
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to be magnetically coupled to the first magnetic coupling
structure at the first surface. The hinge is rotatable to
have a second hinge orientation to cause the second
magnetic coupling structure to be magnetically coupled
to the first magnetic coupling structure at the second sur-
face. In an example implementation, the hinge logic 1104
provides a hinge 1108, which is configured to be coupled
between the first panel and the second panel. For exam-
ple, the hinge logic 1104 may construct the hinge using
any suitable technique including but not limited to injec-
tion molding and steel forming. In another example, the
hinge logic 1104 may couple the hinge 1104 between
the first and second panels.

[0057] AsshowninFIG. 9, the method of the flowchart
900 begins at step 902. In step 902, a first panel is formed
to include a display. The first panel has a first surface.
The display is configured to display images via the first
surface in response to image data received from at least
one of one or more processors. In an example implemen-
tation, the panel logic 1102 forms the first panel to include
the display. For instance, the panel logic 1102 may form
the panels 1106, which include the first panel.

[0058] Atstep 904, a second panelisformedtoinclude
a magnetic coupling structure. The second panel has a
second surface. The magnetic coupling structure in-
cludes a magnet and/or a ferromagnetic element. The
magnetic coupling structure is configured to magnetically
attach the second surface to an object via a magnetic
force between the magnetic coupling structure and the
object. In an example implementation, the panel logic
1102 forms the second panel to include the magnetic
coupling structure. For instance, the panel logic 1102
may form the panels 1106, which include the second pan-
el.

[0059] At step 906, a hinge that is configured to be
coupled between the first panel and the second panel is
provided to enable the display to be viewed while the
multi-panel hinged computing device is magnetically at-
tached to the object. In an example implementation, the
hinge logic 1104 provides the hinge 1108, which is con-
figured to be coupled between the first panel and the
second panel.

[0060] AsshowninFIG. 10,the method of the flowchart
1000 begins at step 1002. In step 1002, a first panel is
formed to include a display. The first panel has a first
surface. The display is configured to display images via
the first surface in response to image data received from
at least one of one or more processors. In an example
implementation, the panellogic 1102 forms the first panel
to include the display. For instance, the panel logic 1102
may form the panels 1106, which include the first panel.
[0061] Atstep 1004, a second panel that is configured
to be coupled to the first panel is formed. The second
panel has a second surface. The second panel includes
electrical circuitry configured to provide functionality to
the first panel. The second panel further includes a mag-
netic coupling structure that includes a magnet and/or a
ferromagnetic element. The magnetic coupling structure
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is configured to magnetically attach the second surface
to an object via a magnetic force between the magnetic
coupling structure and the object. In an example imple-
mentation, the panel logic 1102 forms the second panel.
For instance, the panel logic 1102 may form the panels
1106, which include the second panel.

[0062] FIG. 12 is a system diagram of an exemplary
mobile device 1200 including a variety of optional hard-
ware and software components, shown generally as
1202. Any components 1202 in the mobile device may
communicate with any other component, though not all
connections are shown, for ease of illustration. The mo-
bile device 1200 may be any of a variety of computing
devices (e.g., cell phone, smartphone, handheld compu-
ter, Personal Digital Assistant (PDA), etc.) and may allow
wireless two-way communications with one or more mo-
bile communications networks 1204, such as a cellular
or satellite network, or with a local area or wide area
network.

[0063] The mobile device 1200 may include a proces-
sor 1210 (e.g., signal processor, microprocessor, ASIC,
or other control and processing logic circuitry) for per-
forming such tasks as signal coding, data processing,
input/output processing, power control, and/or other
functions. An operating system 1212 may control the al-
location and usage of the components 1202 and support
for one or more applications 1214 (a.k.a. application pro-
grams). The applications 1214 may include common mo-
bile computing applications (e.g., email applications, cal-
endars, contact managers, web browsers, messaging
applications) and any other computing applications (e.g.,
word processing applications, mapping applications, me-
dia player applications).

[0064] The mobile device 1200 may include memory
1220. The memory 1220 may include non-removable
memory 1222 and/or removable memory 1224. The non-
removable memory 1222 may include RAM, ROM, flash
memory, a hard disk, or other well-known memory stor-
age technologies. The removable memory 1224 may in-
clude flash memory or a Subscriber Identity Module (SIM)
card, which is well known in GSM communication sys-
tems, or other well-known memory storage technologies,
such as "smart cards." The memory 1220 may store data
and/or code for running the operating system 1212 and
the applications 1214. Example data may include web
pages, text, images, sound files, video data, or other data
sets to be sent to and/or received from one or more net-
work servers or other devices via one or more wired or
wireless networks. Memory 1220 may store a subscriber
identifier, such as an International Mobile Subscriber
Identity (IMSI), and an equipment identifier, such as an
International Mobile Equipment Identifier (IMEI). Such
identifiers may be transmitted to a network server to iden-
tify users and equipment.

[0065] The mobile device 1200 may support one or
more input devices 1230, such as a touch screen 1232,
microphone 1234, camera 1236, physical keyboard 1238
and/or trackball 1240 and one or more output devices
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1250, such as a speaker 1252 and a display 1254. Touch
screens, such as the touch screen 1232, may detectinput
in different ways. For example, capacitive touch screens
detect touch input when an object (e.g., a fingertip) dis-
torts or interrupts an electrical current running across the
surface As another example, touch screens may use op-
tical sensors to detect touch input when beams from the
optical sensors are interrupted. Physical contact with the
surface of the screen is not necessary for input to be
detected by some touch screens. For example, the touch
screen 1232 may support a finger hover detection using
capacitive sensing, as is well understood in the art. Other
detection techniques may be used, including but not lim-
ited to camera-based detection and ultrasonic-based de-
tection. To implement a finger hover, a user’s finger is
typically within a predetermined spaced distance above
the touch screen, such as between 0.1 to 0.25 inches,
or between .0.25 inches and .05 inches, or between .0.5
inches and 0.75 inches, or between .75 inches and 1
inch, or between 1 inch and 1.5 inches, etc.

[0066] The mobile device 1200 may include magnetic
coupling structure(s) 1292. The magnetic coupling struc-
ture(s) 1292 are configured to magnetically couple pan-
el(s) of the mobile device 1202 to other panel(s) of the
mobile device 1200 and/or to another object (e.g., that
is exterior to the mobile device 1200) in accordance with
any one or more of the techniques described herein.
[0067] Other possible output devices (not shown) may
include piezoelectric or other haptic output devices.
Some devices may serve more than one input/output
function. For example, touch screen 1232 and display
1254 may be combined in a single input/output device.
The input devices 1230 may include a Natural User In-
terface (NUI). An NUI is any interface technology that
enables a user to interact with a device in a "natural”
manner, free from artificial constraints imposed by input
devices such as mice, keyboards, remote controls, and
the like. Examples of NUI methods include those relying
on speech recognition, touch and stylus recognition, ges-
ture recognition both on screen and adjacent to the
screen, air gestures, head and eye tracking, voice and
speech, vision, touch, gestures, and machine intelli-
gence. Other examples of a NUI include motion gesture
detection using accelerometers/gyroscopes, facial rec-
ognition, 3D displays, head, eye, and gaze tracking, im-
mersive augmented reality and virtual reality systems, all
of which provide a more naturalinterface, as well as tech-
nologies for sensing brain activity using electric field
sensing electrodes (EEG and related methods). Thus, in
one specific example, the operating system 1212 or ap-
plications 1214 may include speech-recognition software
as part of a voice control interface that allows a user to
operate the mobile device 1200 via voice commands.
Furthermore, the mobile device 1200 may include input
devices and software that allows for user interaction via
a user’s spatial gestures, such as detecting and inter-
preting gestures to provide input to a gaming application.
[0068] Wireless modem(s) 1260 may be coupled to an-
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tenna(s) (not shown) and may support two-way commu-
nications between the processor 1210 and external de-
vices, as is well understood in the art. The modem(s)
1260 are shown generically and may include a cellular
modem 1266 for communicating with the mobile commu-
nication network 1204 and/or other radio-based modems
(e.g., Bluetooth 1264 and/or Wi-Fi 1262). At least one of
the wireless modem(s) 1260 is typically configured for
communication with one or more cellular networks, such
as a GSM network for data and voice communications
within a single cellular network, between cellular net-
works, or between the mobile device and a public
switched telephone network (PSTN).

[0069] The mobile device may further include at least
one input/output port 1280, a power supply 1282, a sat-
ellite navigation system receiver 1284, such as a Global
Positioning System (GPS) receiver, an accelerometer
1286, and/or a physical connector 1290, which may be
a USB port, IEEE 1394 (FireWire) port, and/or RS-232
port. The illustrated components 1202 are not required
or all-inclusive, as any components may be deleted and
other components may be added as would be recognized
by one skilled in the art.

[0070] Although the operations of some of the dis-
closed methods are described in a particular, sequential
order for convenient presentation, it should be under-
stood that this manner of description encompasses re-
arrangement, unless a particular ordering is required by
specific language set forth herein. For example, opera-
tions described sequentially may in some cases be re-
arranged or performed concurrently. Moreover, for the
sake of simplicity, the attached figures may not show the
various ways in which the disclosed methods may be
used in conjunction with other methods.

[0071] Anyone or more of the fabrication system 1100,
the panel logic 1102, the hinge logic 1104, the flowchart
800, the flowchart 900, and/or the flowchart 1000 may
be implemented in hardware, software, firmware, or any
combination thereof. For example, any one or more of
the fabrication system 1100, the panel logic 1102, the
hinge logic 1104, the flowchart 800, the flowchart 900,
and/or the flowchart 1000 may be implemented as com-
puter program code configured to be executed in one or
more processors. In another example, any one or more
of the fabrication system 1100, the panel logic 1102, the
hinge logic 1104, the flowchart 800, the flowchart 900,
and/or the flowchart 1000 may be implemented as hard-
ware logic/electrical circuitry.

[0072] For instance, in an embodiment, one or more
of the fabrication system 1100, the panel logic 1102, the
hinge logic 1104, the flowchart 800, the flowchart 900,
and/or the flowchart 1000 may be implemented in a sys-
tem-on-chip (SoC). The SoC may include an integrated
circuit chip thatincludes one or more of a processor (e.g.,
a microcontroller, microprocessor, digital signal proces-
sor (DSP), etc.), memory, one or more communication
interfaces, and/or further circuits and/or embedded
firmware to perform its functions.
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lll. Example Computer System

[0073] FIG. 13 depicts an example computer 1300 in
which embodiments may be implemented. For instance,
any one or more of the multi-panel computing devices
100, 200, 300, 400, 500, 600, and 700 shown in respec-
tive FIGS. 1-7; fabrication system shown in FIG. 11;
and/or mobile device 1200 shown in FIG. 12 may be im-
plemented using computer 1300, including one or more
features of computer 1300 and/or alternative features.
Computer 1300 may be a general-purpose computing
device in the form of a conventional personal computer,
amobile computer, or a workstation, forexample, or com-
puter 1300 may be a special purpose computing device.
The description of computer 1300 provided herein is pro-
vided for purposes of illustration, and is not intended to
be limiting. Embodiments may be implemented in further
types of computer systems, as would be known to per-
sons skilled in the relevant art(s).

[0074] As shown in FIG. 13, computer 1300 includes
a processing unit 1302, a system memory 1304, and a
bus 1306 that couples various system components in-
cluding system memory 1304 to processing unit 1302.
Bus 1306 represents one or more of any of several types
of bus structures, including a memory bus or memory
controller, a peripheral bus, an accelerated graphics port,
and a processor or local bus using any of a variety of bus
architectures. System memory 1304 includes read only
memory (ROM) 1308 and random access memory
(RAM) 1310. A basic input/output system 1312 (BIOS)
is stored in ROM 1308.

[0075] Computer 1300 also has one or more of the
following drives: a hard disk drive 1314 for reading from
and writing to a hard disk, a magnetic disk drive 1316 for
reading from or writing to a removable magnetic disk
1318, and an optical disk drive 1320 for reading from or
writing to a removable optical disk 1322 such as a CD
ROM, DVD ROM, or other optical media. Hard disk drive
1314, magnetic disk drive 1316, and optical disk drive
1320 are connected to bus 1306 by a hard disk drive
interface 1324, a magnetic disk drive interface 1326, and
an optical drive interface 1328, respectively. The drives
and their associated computer-readable storage media
provide nonvolatile storage of computer-readable in-
structions, data structures, program modules and other
data for the computer. Although a hard disk, a removable
magnetic disk and a removable optical disk are de-
scribed, other types of computer-readable storage media
can be used to store data, such as flash memory cards,
digital video disks, random access memories (RAMs),
read only memories (ROM), and the like.

[0076] A number of program modules may be stored
on the hard disk, magnetic disk, optical disk, ROM, or
RAM. These programs include an operating system
1330, one or more application programs 1332, other pro-
gram modules 1334, and program data 1336. Application
programs 1332 or program modules 1334 may include,
for example, computer program logic for implementing
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any one or more of the panellogic 1102, hinge logic 1104,
flowchart 800 (including any step of flowchart 800), flow-
chart 900 (including any step of flowchart 900), and/or
flowchart 1000 (including any step of flowchart 1000), as
described herein.

[0077] A user may enter commands and information
into the computer 1300 through input devices such as
keyboard 1338 and pointing device 1340. Other input
devices (not shown) may include a microphone, joystick,
game pad, satellite dish, scanner, touch screen, camera,
accelerometer, gyroscope, or the like. These and other
input devices are often connected to the processing unit
1302 through a serial port interface 1342 that is coupled
to bus 1306, but may be connected by other interfaces,
such as a parallel port, game port, or a universal serial
bus (USB).

[0078] A display device 1344 (e.g., a monitor) is also
connected to bus 1306 via an interface, such as a video
adapter 1346. In addition to display device 1344, com-
puter 1300 may include other peripheral output devices
(not shown) such as speakers and printers.

[0079] Computer 1300 is connected to a network 1348
(e.g., the Internet) through a network interface or adapter
1350, a modem 1352, or other means for establishing
communications over the network. Modem 1352, which
may be internal or external, is connected to bus 1306 via
serial port interface 1342.

[0080] As used herein, the terms "computer program
medium" and "computer-readable storage medium" are
used to generally refer to media (e.g., non-transitory me-
dia) such as the hard disk associated with hard disk drive
1314, removable magnetic disk 1318, removable optical
disk 1322, as well as other media such as flash memory
cards, digital video disks, random access memories
(RAMs), read only memories (ROM), and the like. Such
computer-readable storage media are distinguished from
and non-overlapping with communication media (do not
include communication media). Communication media
embodies computer-readable instructions, data struc-
tures, program modules or other data in a modulated
data signal such as a carrier wave. The term "modulated
data signal" means a signal that has one or more of its
characteristics set or changed in such a manner as to
encode information in the signal. By way of example, and
not limitation, communication media includes wireless
media such as acoustic, RF, infrared and other wireless
media, as well as wired media. Example embodiments
are also directed to such communication media.

[0081] As noted above, computer programs and mod-
ules (including application programs 1332 and other pro-
gram modules 1334) may be stored on the hard disk,
magnetic disk, optical disk, ROM, or RAM. Such compu-
ter programs may also be received via network interface
1350 or serial port interface 1342. Such computer pro-
grams, when executed or loaded by an application, en-
able computer 1300 to implement features of embodi-
ments discussed herein. Accordingly, such computer
programs represent controllers of the computer 1300.
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[0082] Example embodiments are also directed to
computer program products comprising software (e.g.,
computer-readable instructions) stored on any compu-
ter-useable medium. Such software, when executed in
one or more data processing devices, causes data
processing device(s)to operate as described herein. Em-
bodiments may employ any computer-useable or com-
puter-readable medium, known now or in the future. Ex-
amples of computer-readable mediums include, but are
not limited to storage devices such as RAM, hard drives,
floppy disks, CD ROMs, DVD ROMs, zip disks, tapes,
magnetic storage devices, optical storage devices,
MEMS-based storage devices, nanotechnology-based
storage devices, and the like.

[0083] It will be recognized that the disclosed technol-
ogies are not limited to any particular computer or type
of hardware. Certain details of suitable computers and
hardware are well known and need not be set forth in
detail in this disclosure.

IV. Further Discussion of Some Example Embodiments

[0084] A first example multi-panel hinged computing
device comprises one or more processors, a first panel,
a second panel, and a hinge. The first panel has first and
second opposing surfaces. The first panel comprises a
display that is configured to display images via the first
surface in response to image data received from at least
one of the one or more processors. The first panel further
comprises a first magnetic coupling structure that in-
cludes at least one of a first magnet or a first ferromag-
netic element. The second panel comprises a second
magnetic coupling structure that includes at least one of
a second magnet or a second ferromagnetic element.
The hinge is coupled between the first panel and the sec-
ond panel. The second magnetic coupling structure is
configured to magnetically couple to the first magnetic
coupling structure at the first surface for a first hinge ori-
entation of the hinge. The second magnetic coupling
structure is configured to magnetically couple to the first
magnetic coupling structure at the second surface for a
second hinge orientation of the hinge.

[0085] In a first aspect of the first example multi-panel
hinged computing device, the second panel has third and
fourth opposing surfaces. In accordance with the first as-
pect, the second magnetic coupling structure is further
configured to magnetically attach the third surface to an
object while the hinge is in the second hinge orientation.
[0086] In a first implementation of the first aspect of
the first example multi-panel hinged computing device,
the second magnetic coupling structure is configured to
magnetically attach the third surface to the object via a
magnetic force between the second magnetic coupling
structure and the object. In accordance with this imple-
mentation, the magnetic force is normal to the third sur-
face and results in a frictional force that is greater than
a tractive force between the third surface and the object.
In further accordance with this implementation, the fric-
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tional force and the tractive force are parallel with the
third surface. In further accordance with this implemen-
tation, the frictional force opposes the tractive force.
[0087] In a second implementation of the first aspect
ofthe first example multi-panel hinged computing device,
the second magnetic coupling structure is configured to
magnetically attach the third surface to the object in ab-
sence of a mounting structure between the multi-panel
hinged computing device and the object.

[0088] In a second aspect of the first example multi-
panel hinged computing device, the hinge comprises a
first connector and a second connector. The first connec-
tor has a first end and a second end along a first connec-
tion edge of the first panel. The second connector has a
first end and a second end along a second connection
edge of the second panel. In accordance with the second
aspect, the second connector is connectable to the first
connector in a first connector orientation in which the first
end of the first connector aligns with the first end of the
second connector and in which the second end of the
first connector aligns with the second end of the second
connector. In further accordance with the second aspect,
the second connector is connectable to the first connec-
tor in a second connector orientation in which the second
end of the first connector aligns with the first end of the
second connector and in which the first end of the first
connector aligns with the second end of the second con-
nector. The second aspect of the first example multi-pan-
el hinged computing device may be implemented in com-
bination with the first aspect of the first example multi-
panel hinged computing device, though the example em-
bodiments are not limited in this respect.

[0089] In an implementation of the second aspect of
the first example multi-panel hinged computing device,
the second connector is configured to connect to the first
connector in the first connector orientation while the
hinge is in the first hinge orientation. In accordance with
this implementation, the second connector is configured
to connect to the first connector in the second connector
orientation while the hinge is in the second hinge orien-
tation.

[0090] In athird aspect of the first example multi-panel
hinged computing device, the first panel has first and
second opposing edges. In accordance with the third as-
pect, the second panel has third and fourth opposing edg-
es. In further accordance with the third aspect, the hinge
is coupled between the second edge of the first panel
and the third edge of the second panel. In further accord-
ance with the third aspect, the first magnetic coupling
structure is positioned proximate the first edge of the first
panel. In further accordance with the third aspect, the
second magnetic coupling structure is positioned proxi-
mate the fourth edge of the second panel. The third as-
pect of the first example multi-panel hinged computing
device may be implemented in combination with the first
and/or second aspect of the first example multi-panel
hinged computing device, though the example embodi-
ments are not limited in this respect.
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[0091] Inafourth aspect of the first example multi-pan-
el hinged computing device, the second panel further
comprises electrical circuitry configured to provide func-
tionality to the first panel. The fourth aspect of the first
example multi-panel hinged computing device may be
implemented in combination with the first, second, and/or
third aspect of the first example multi-panel hinged com-
puting device, though the example embodiments are not
limited in this respect.

[0092] In a first implementation of the fourth aspect of
the first example multi-panel hinged computing device,
the second panel comprises at least one of a keyboard
or a game controller.

[0093] Inasecondimplementation of the fourth aspect
of the first example multi-panel hinged computing device,
the second panel comprises at least one of a supplemen-
tal battery or an inductive battery charger.

[0094] In a third implementation of the fourth aspect of
the first example multi-panel hinged computing device,
the second panel comprises at least one of a speaker or
a projector.

[0095] In a fourth implementation of the fourth aspect
of the first example multi-panel hinged computing device,
the second panel comprises a camera having an optical
zoom lens.

[0096] In a fifth aspect of the first example multi-panel
hinged computing device, at least one of the first panel
or the second panel comprises a Hall effect sensor that
is configured to determine a relative orientation of the
second panel with reference to the first panel. The fifth
aspect of the first example multi-panel hinged computing
device may be implemented in combination with the first,
second, third, and/or fourth aspect of the first example
multi-panel hinged computing device, though the exam-
ple embodiments are not limited in this respect.

[0097] In a first implementation of the fifth aspect of
the first example multi-panel hinged computing device,
the one or more processors are configured to modify an
appearance of a user interface that is to be displayed by
the display based at least in part on the relative orienta-
tion of the second panel with reference to the first panel.
[0098] In a second implementation of the fifth aspect
of the first example multi-panel hinged computing device,
the one or more processors are configured to at least
one of enable one or more input-output components of
the multi-panel hinged computing device or disable one
or more input-output components of the multi-panel
hinged computing device based at least in part on the
relative orientation of the second panel with reference to
the first panel.

[0099] In a third implementation of the fifth aspect of
the first example multi-panel hinged computing device,
the one or more processors are configured to modify cal-
ibration of one or more input-output components of the
multi-panel hinged computing device based at least in
part on the relative orientation of the second panel with
reference to the first panel.

[0100] In a fourth implementation of the fifth aspect of
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the first example multi-panel hinged computing device,
the one or more processors are configured to at least
one of enable one or more antennas of the multi-panel
hinged computing device or disable one or more anten-
nas of the multi-panel hinged computing device based
at least in part on the relative orientation of the second
panel with reference to the first panel.

[0101] In a fifth implementation of the fifth aspect of
the first example multi-panel hinged computing device,
the one or more processors are configured to modify cal-
ibration of one or more antennas ofthe multi-panel hinged
computing device based at least in part on the relative
orientation of the second panel with reference to the first
panel.

[0102] A second example multi-panel hinged comput-
ing device comprises one or more processors, a first pan-
el, a second panel, and a hinge. The first panel has a
first surface. The first panel comprises a display that is
configured to display images via the first surface in re-
sponse to image data received from at least one of the
one or more processors. The second panel has a second
surface. The second panel comprises a magnetic cou-
pling structure that includes at least one of a magnet or
a ferromagnetic element. The magnetic coupling struc-
ture is configured to magnetically attach the second sur-
face to an object via a magnetic force between the mag-
netic coupling structure and the object. The hinge is cou-
pled between the first panel and the second panel to en-
able the display to be viewed while the multi-panel hinged
computing device is magnetically attached to the object.
[0103] In a first aspect of the second example multi-
panel hinged computing device, the magnetic force is
normal to the second surface and results in a frictional
force that is greater than a tractive force between the
second surface and the object. In accordance with the
first aspect, the frictional force and the tractive force are
parallel with the second surface. In further accordance
with the first aspect, the frictional force opposes the trac-
tive force.

[0104] Inasecondaspectofthe second example multi-
panel hinged computing device, the magnetic coupling
structure is configured to magnetically attach the second
surface to the object in absence of a mounting structure
between the multi-panel hinged computing device and
the object. The second aspect of the second example
multi-panel hinged computing device may be implement-
ed in combination with the first aspect of the second ex-
ample multi-panel hinged computing device, though the
example embodiments are not limited in this respect.
[0105] In a third aspect of the second example multi-
panel hinged computing device, the first panel further
comprises a second magnetic coupling structure that in-
cludes at least one of a second magnet or a second fer-
romagnetic element, the second magnetic coupling
structure configured to magnetically attach to the mag-
netic coupling structure that is included in the second
panel while the multi-panel hinged computing device is
magnetically attached to the object. The third aspect of
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the second example multi-panel hinged computing de-
vice may be implemented in combination with the first
and/or second aspect of the second example multi-panel
hinged computing device, though the example embodi-
ments are not limited in this respect.

[0106] In a fourth aspect of the second example multi-
panel hinged computing device, the hinge comprises a
first connector and a second connector. The first connec-
tor has a first end and a second end along a first connec-
tion edge of the first panel. The second connector has a
first end and a second end along a second connection
edge of the second panel. In accordance with the fourth
aspect, the second connector is connectable to the first
connector in a first connector orientation in which the first
end of the first connector aligns with the first end of the
second connector and in which the second end of the
first connector aligns with the second end of the second
connector. In further accordance with the fourth aspect,
the second connector is connectable to the first connec-
tor in a second connector orientation in which the second
end of the first connector aligns with the first end of the
second connector and in which the first end of the first
connector aligns with the second end of the second con-
nector. The fourth aspect of the second example multi-
panel hinged computing device may be implemented in
combination with the first, second, and/or third aspect of
the second example multi-panel hinged computing de-
vice, though the example embodiments are not limited
in this respect.

[0107] Inanimplementation of the fourth aspect of the
second example multi-panel hinged computing device,
the first panel has a third surface that opposes the first
surface. In accordance with this implementation, the sec-
ond panel has a fourth surface that opposes the second
surface. In further accordance with this implementation,
the second connector is configured to connect to the first
connector in the first connector orientation while the
hinge is in afirst hinge orientation such that the first hinge
orientation is characterized by the first surface facing the
fourth surface. In further accordance with this implemen-
tation, the second connector is configured to connect to
the first connector in the second connector orientation
while the hinge is in a second hinge orientation such that
the second hinge orientation is characterized by the third
surface facing the fourth surface.

[0108] In a fifth aspect of the second example multi-
panel hinged computing device, the first panel has first
and second opposing edges. In accordance with the fifth
aspect, the second panel has third and fourth opposing
edges. In further accordance with the fifth aspect, the
hinge is coupled between the second edge of the first
panel and the third edge of the second panel. In further
accordance with the fifth aspect, the magnetic coupling
structure is positioned proximate the fourth edge of the
second panel. The fifth aspect of the second example
multi-panel hinged computing device may be implement-
ed in combination with the first, second, third, and/or
fourth aspect of the second example multi-panel hinged
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computing device, though the example embodiments are
not limited in this respect.

[0109] In a sixth aspect of the second example multi-
panel hinged computing device, the magnetic coupling
structure includes an electro-magnet that is controllable
to selectively magnetically attach the second surface to
the object. The sixth aspect of the second example multi-
panel hinged computing device may be implemented in
combination with the first, second, third, fourth, and/or
fifth aspect of the second example multi-panel hinged
computing device, though the example embodiments are
not limited in this respect.

[0110] Inaseventhaspectof the second example mul-
ti-panel hinged computing device, the first panel com-
prises a Hall effect sensor that is configured to determine
a relative orientation of the second panel with reference
to the first panel. The seventh aspect of the second ex-
ample multi-panel hinged computing device may be im-
plemented in combination with the first, second, third,
fourth, fifth, and/or sixth aspect of the second example
multi-panel hinged computing device, though the exam-
ple embodiments are not limited in this respect.

[0111] In a first implementation of the seventh aspect
of the second example multi-panel hinged computing de-
vice, the one or more processors are configured to modify
an appearance of a user interface that is to be displayed
by the display based at least in part on the relative ori-
entation of the second panel with reference to the first
panel.

[0112] In a second implementation of the seventh as-
pect of the second example multi-panel hinged comput-
ing device, the one or more processors are configured
to at least one of enable one or more input-output com-
ponents that are included in the first panel or disable one
or more input-output components that are included in the
first panel based atleast in part on the relative orientation
of the second panel with reference to the first panel.
[0113] In a third implementation of the seventh aspect
of the second example multi-panel hinged computing de-
vice, the one or more processors are configured to modify
calibration of one or more input-output components that
are included in the first panel based at least in part on
the relative orientation of the second panel with reference
to the first panel.

[0114] Inafourthimplementation ofthe seventhaspect
of the second example multi-panel hinged computing de-
vice, the one or more processors are configured to at
least one of enable one or more antennas that are in-
cluded in the first panel or disable one or more antennas
that are included in the first panel based at least in part
on the relative orientation of the second panel with ref-
erence to the first panel.

[0115] In a fifth implementation of the seventh aspect
of the second example multi-panel hinged computing de-
vice, the one or more processors are configured to modify
calibration of one or more antennas that are included in
the first panel based at least in part on the relative orien-
tation of the second panel with reference to the first panel.
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[0116] Anexample multi-panel computing device com-
prises one or more processors, afirst panel and a second
panel. The first panel has a first surface. The first panel
comprises a display that is configured to display images
via the first surface in response to image data received
from at least one of the one or more processors. The
second panel is coupled to the first panel. The second
panel has a second surface. The second panel compris-
es electrical circuitry configured to provide functionality
to the first panel. The second panel further comprises a
magnetic coupling structure that includes at least one of
amagnet or aferromagnetic element. The magnetic cou-
pling structure is configured to magnetically attach the
second surface to an object via a magnetic force between
the magnetic coupling structure and the object.

[0117] Inafirstaspect of the example multi-panel com-
puting device, the magnetic force is normal to the second
surface and results in a frictional force that is greater than
a tractive force between the second surface and the ob-
ject. Inaccordance with the first aspect, the frictional force
and the tractive force are parallel with the second surface.
In accordance with the first aspect, the frictional force
opposes the tractive force.

[0118] In a second aspect of the example multi-panel
computing device, the magnetic coupling structure is
configured to magnetically attach the second surface to
the object in absence of a mounting structure between
the multi-panel computing device and the object. The
second aspect of the example multi-panel computing de-
vice may be implemented in combination with the first
aspect of the example multi-panel computing device,
though the example embodiments are not limited in this
respect.

[0119] In a third aspect of the example multi-panel
computing device, the first panel comprises a second
magnetic coupling structure that includes at least one of
a second magnet or a second ferromagnetic element. In
accordance with the third aspect, the second magnetic
coupling structure is configured to magnetically attach to
the magnetic coupling structure that is included in the
second panel while the second surface is magnetically
attached to the object. The third aspect of the example
multi-panel computing device may be implemented in
combination with the first and/or second aspect of the
example multi-panel computing device, though the ex-
ample embodiments are not limited in this respect.
[0120] In a fourth aspect of the example multi-panel
computing device, the first panel has a third surface that
opposes the first surface. In accordance with the fourth
aspect, the second panel has a fourth surface that op-
poses the second surface. In further accordance with the
fourth aspect, the fourth surface of the second panel is
magnetically connectable to the first surface of the first
panelin afirst configuration of the second panel. Infurther
accordance with the fourth aspect, the fourth surface of
the second panel is magnetically connectable to the third
surface of the first panel in a second configuration of the
second panel. The fourth aspect of the example multi-
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panel computing device may be implemented in combi-
nation with the first, second, and/or third aspect of the
example multi-panel computing device, though the ex-
ample embodiments are not limited in this respect.
[0121] In afifth aspectof the example multi-panel com-
puting device, the second panel comprises at least one
of a keyboard or a game controller. The fifth aspect of
the example multi-panel computing device may be im-
plemented in combination with the first, second, third,
and/or fourth aspect of the example multi-panel comput-
ing device, though the example embodiments are not
limited in this respect.

[0122] In an implementation of the fifth aspect of the
example multi-panel computing device, the second panel
comprises the keyboard. In accordance with this imple-
mentation, the keyboard includes a touch pad having first
and second opposing sides. In further accordance with
this implementation, a first portion of the magnetic cou-
pling structure is positioned adjacent the first side of the
touch pad. In further accordance with this implementa-
tion, a second portion of the magnetic coupling structure
is positioned adjacent the second side of the touch pad.
[0123] In a sixth aspect of the example multi-panel
computing device, the second panel comprises at least
one of a supplemental battery or an inductive battery
charger. The sixth aspect of the example multi-panel
computing device may be implemented in combination
with the first, second, third, fourth, and/or fifth aspect of
the example multi-panel computing device, though the
example embodiments are not limited in this respect.
[0124] In a seventh aspect of the example multi-panel
computing device, the magnetic coupling structure in-
cludes an electro-magnet that is controllable to selective-
ly magnetically attach the second surface to the object.
The seventh aspect of the example multi-panel comput-
ing device may be implemented in combination with the
first, second, third, fourth, fifth, and/or sixth aspect of the
example multi-panel computing device, though the ex-
ample embodiments are not limited in this respect.
[0125] In an eighth aspect of the example multi-panel
computing device, the second panel comprises at least
one of a speaker or a projector. The eighth aspect of the
example multi-panel computing device may be imple-
mented in combination with the first, second, third, fourth,
fifth, sixth, and/or seventh aspect of the example multi-
panel computing device, though the example embodi-
ments are not limited in this respect.

[0126] In a ninth aspect of the example multi-panel
computing device, the second panel comprises a camera
having an optical zoom lens. The ninth aspect of the ex-
ample multi-panel computing device may be implement-
ed in combination with the first, second, third, fourth, fifth,
sixth, seventh, and/or eighth aspect of the example multi-
panel computing device, though the example embodi-
ments are not limited in this respect.

[0127] In a tenth aspect of the example multi-panel
computing device, at least one of the first panel or the
second panel comprises a Hall effect sensor that is con-

10

15

20

25

30

35

40

45

50

55

17

figured to determine a relative orientation of the second
panel with reference to the first panel. The tenth aspect
of the example multi-panel computing device may be im-
plemented in combination with the first, second, third,
fourth, fifth, sixth, seventh, eighth, and/or ninth aspect of
the example multi-panel computing device, though the
example embodiments are not limited in this respect.
[0128] In a first implementation of the tenth aspect of
the example multi-panel computing device, the one or
more processors are configured to modify an appearance
of a user interface that is to be displayed by the display
based at least in part on the relative orientation of the
second panel with reference to the first panel.

[0129] Ina second implementation of the tenth aspect
of the example multi-panel computing device, the one or
more processors are configured to at least one of enable
one or more input-output components of the multi-panel
computing device or disable one or more input-output
components of the multi-panel computing device based
at least in part on the relative orientation of the second
panel with reference to the first panel.

[0130] In a third implementation of the tenth aspect of
the example multi-panel computing device, the one or
more processors are configured to modify calibration of
one or more input-output components of the multi-panel
computing device based at least in part on the relative
orientation of the second panel with reference to the first
panel.

[0131] In a fourth implementation of the tenth aspect
of the example multi-panel computing device, the one or
more processors are configured to at least one of enable
one or more antennas of the multi-panel computing de-
vice or disable one or more antennas of the multi-panel
computing device based at least in part on the relative
orientation of the second panel with reference to the first
panel.

[0132] In a fifth implementation of the tenth aspect of
the example multi-panel computing device, the one or
more processors are configured to modify calibration of
one or more antennas of the multi-panel computing de-
vice based at least in part on the relative orientation of
the second panel with reference to the first panel.
[0133] In a first example method of making a multi-
panel hinged computing device, a first panel is formed
to include a display and a first magnetic coupling struc-
ture. The first panel has first and second opposing sur-
faces. The display is configured to display images via the
first surface in response to image data received from at
least one of one or more processors. The first magnetic
coupling structure includes at least one of a first magnet
orafirstferromagnetic element. A second panel is formed
to include a second magnetic coupling structure. The
second magnetic coupling structure includes at least one
of a second magnet or a second ferromagnetic element.
A hinge that is configured to be coupled between the first
panel and the second panel is provided. The hinge is
rotatable to have a first hinge orientation to cause the
second magnetic coupling structure to be magnetically
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coupled to the first magnetic coupling structure at the first
surface. The hinge is rotatable to have a second hinge
orientation to cause the second magnetic coupling struc-
ture to be magnetically coupled to the first magnetic cou-
pling structure at the second surface.

[0134] In asecond example method of making a multi-
panel hinged computing device, a first panel is formed
to include a display. The first panel has a first surface.
The display is configured to display images via the first
surface in response to image data received from at least
one of one or more processors. A second panel is formed
to include a magnetic coupling structure. The second
panel has a second surface. The magnetic coupling
structure includes at least one of a magnet or a ferro-
magnetic element. The magnetic coupling structure is
configured to magnetically attach the second surface to
an object via a magnetic force between the magnetic
coupling structure and the object. A hinge that is config-
ured to be coupled between the first panel and the second
panelis provided to enable the display to be viewed while
the multi-panel hinged computing device is magnetically
attached to the obj ect.

[0135] In a method of making a multi-panel computing
device, a first panel is formed to include a display. The
first panel has a first surface. The display is configured
to display images via the first surface in response to im-
age data received from at least one of one or more proc-
essors. A second panel that is configured to be coupled
to the first panel is formed. The second panel has a sec-
ond surface. The second panel comprises electrical cir-
cuitry configured to provide functionality to the first panel.
The second panel further comprises a magnetic coupling
structure that includes at least one of a magnet or a fer-
romagnetic element. The magnetic coupling structure is
configured to magnetically attach the second surface to
an object via a magnetic force between the magnetic
coupling structure and the obj ect.

V. Conclusion

[0136] Although the subject matter has been described
in language specific to structural features and/or acts, it
is to be understood that the subject matter defined in the
appended claims is not necessarily limited to the specific
features or acts described above.

Claims

1. A multi-panel hinged computing device (100, 200,
300, 400, 500, 600, 700, 1200, 1300) comprising:

one or more processors (114, 1210, 1302);

a first panel (102, 202) having first and second
opposing surfaces (122, 124, 222, 224), the first
panel (102, 202) comprising a display (108, 208,
1254, 1344) that is configured to display images
via the first surface (122, 222) in response to
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image data (116) received from at least one of
the one or more processors (114, 1210, 1302),
the first panel (102, 202) further comprising a
first magnetic coupling structure (110, 710A-
710D) thatincludes at least one of a first magnet
or a first ferromagnetic element;

a second panel (104, 204) having third (126,
262) and fourth (128, 264) opposing surfaces,
the second panel (104, 204) comprising a sec-
ond magnetic coupling structure (120, 220A-
220D) that includes at least one of a second
magnet or a second ferromagnetic element; and
a hinge (106, 206, 1108) coupled between the
first panel (102, 202) and the second panel (104,
204), the second magnetic coupling structure
(120, 220A-220D) configured to magnetically
couple to the first magnetic coupling structure
(110, 710A-710D) at the first surface (122, 222)
for a first hinge orientation of the hinge (106,
206, 1108), the second magnetic coupling struc-
ture (120, 220A-220D) configured to magneti-
cally couple to the first magnetic coupling struc-
ture (110, 710A-710D) at the second surface
(124, 224) for a second hinge orientation of the
hinge (106, 206, 1108);

characterised in that

the second magnetic coupling structure is con-
figured to magnetically attach the third surface
(126, 262) to a vertical surface of an object via
a magnetic force between the second magnetic
coupling structure and the vertical surface of the
object while the hinge is in the second hinge
orientation;

wherein the magnetic force is normal to the third
surface (126, 262) and resultsin a frictional force
that is greater than a tractive force between the
third surface (126, 262) and the vertical surface
of the object;

wherein the frictional force and the tractive force
are parallel with the third surface (126, 262); and
wherein the frictional force opposes the tractive
force.

The multi-panel hinged computing device of claim 1,
wherein the second magnetic coupling structure is
configured to magnetically attach the third surface
(126, 262) to the vertical surface of the object in ab-
sence of a mounting structure between the multi-
panel hinged computing device and the vertical sur-
face of the object.

The multi-panel hinged computing device of claim 1,
wherein the second magnetic coupling structure in-
cludes an electro-magnet that is controllable to se-
lectively magnetically attach the third surface (126,
262) to the vertical surface of the object while the
hinge is in the second hinge orientation.
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4. The multi-panel hinged computing device of claim 1,

wherein the hinge comprises:

afirst connector having a first end and a second
end along afirst connection edge of the first pan-
el; and

a second connector having afirstend and a sec-
ond end along a second connection edge of the
second panel;

wherein the second connector is connectable to
the first connector in afirst connector orientation
in which the first end of the first connector aligns
with the first end of the second connector and
in which the second end of the first connector
aligns with the second end of the second con-
nector; and

wherein the second connector is connectable to
the first connector in a second connector orien-
tation in which the second end of the first con-
nector aligns with the firstend of the second con-
nector and in which the first end of the first con-
nector aligns with the second end of the second
connector.

The multi-panel hinged computing device of claim 4,
wherein the second connector is configured to con-
nect to the first connector in the first connector ori-
entation while the hinge is in the first hinge orienta-
tion; and

wherein the second connector is configured to con-
nect to the first connector in the second connector
orientation while the hinge is in the second hinge
orientation.

The multi-panel hinged computing device of claim 1,
wherein the first panel has first and second opposing
edges;

wherein the second panel has third and fourth
opposing edges;

wherein the hinge is coupled between the sec-
ond edge of the first panel and the third edge of
the second panel;

wherein the first magnetic coupling structure is
positioned proximate the first edge of the first
panel; and

wherein the second magnetic coupling structure
is positioned proximate the fourth edge of the
second panel.

The multi-panel hinged computing device of claim 1,
wherein the second panel further comprises electri-
cal circuitry configured to provide functionality to the
first panel.

The multi-panel hinged computing device of claim 7,
wherein the second panel comprises at least one of
a keyboard, a game controller, a supplemental bat-
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tery, an inductive battery charger, a speaker, a pro-
jector, or a camera having an optical zoom lens.

The multi-panel hinged computing device of claim 1,
wherein at least one of the first panel or the second
panel comprises a Hall effect sensor that is config-
ured to determine a relative orientation of the second
panel with reference to the first panel.

The multi-panel hinged computing device of claim 9,
wherein the one or more processors are configured
to modify an appearance of a user interface that is
to be displayed by the display based at least in part
on the relative orientation of the second panel with
reference to the first panel.

The multi-panel hinged computing device of claim 9,
wherein the one or more processors are configured
to at least one of enable one or more input-output
components of the multi-panel hinged computing de-
vice, disable one or more input-output components
of the multi-panel hinged computing device, enable
one or more antennas of the multi-panel hinged com-
puting device, or disable one or more antennas of
the multi-panel hinged computing device based at
least in part on the relative orientation of the second
panel with reference to the first panel.

The multi-panel hinged computing device of claim 9,
wherein the one or more processors are configured
to at least one of modify calibration of one or more
input-output components of the multi-panel hinged
computing device or modify calibration of one or
more antennas of the multi-panel hinged computing
device based at least in part on the relative orienta-
tion of the second panel with reference to the first
panel.

The multi-panel hinged computing device of claim 1,
wherein the one or more processors are configured
to at least one of enable one or more antennas of
the multi-panel hinged computing device or disable
one or more antennas of the multi-panel hinged com-
puting device based at least in part on the relative
orientation of the second panel with reference to the
first panel.

The multi-panel hinged computing device of claim 1,
wherein the one or more processors are configured
to modify calibration of one or more antennas of the
multi-panel hinged computing device based at least
in part on the relative orientation of the second panel
with reference to the first panel.

A method of making a multi-panel hinged computing
device (100, 200, 300, 400, 500, 600, 700, 1200,
1300), the method comprising:
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forming (802) a first panel (102, 202) to include
adisplay (108, 208, 1254, 1344) and a first mag-
netic coupling structure (110, 710A-710D), the
first panel (102, 202) having first and second
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einen oder mehrere Prozessoren (114, 1210,
1302);

ein erstes Panel (102, 202), das eine erste und
zweite gegenuberliegende Oberflache (122,

opposing surfaces (122, 124, 222, 224), thedis- % 124, 222, 224) aufweist, wobei das erste Panel
play (108, 208, 1254, 1344) configured to dis- (102, 202) eine Anzeige (108, 208, 1254, 1344)
play images via the first surface (122, 222) in umfasst, die zum Anzeigen von Bildern tiber die
response to image data (116) received from at erste Oberflache (122, 222) als Reaktion auf
least one of one or more processors (114, 1210, Bilddaten (116), die von mindestens einem des
1302), the first magnetic coupling structure (110, 70 einen oder der mehreren Prozessoren (114,
710A-710D) including at least one of afirst mag- 1210, 1302) empfangen werden, konfiguriertist,
net or a first ferromagnetic element; wobei das erste Panel (102, 202) weiter eine
forming (804) a second panel (104, 204) to in- erste magnetische Kopplungsstruktur (110,
clude a second magnetic coupling structure 710A-710D) umfasst, die mindestens eines von
(120, 220A-220D), the second panel (104,204) 15 einem ersten Magneten oder einem ersten fer-
having third (126, 262) and fourth (128, 264) op- romagnetischen Element einschlieft;

posing surfaces, the second magnetic coupling ein zweites Panel (104, 204), das eine dritte
structure (120, 220A-220D) including at least (126, 262) und gegenuberliegende vierte (128,
one of a second magnet or a second ferromag- 264) Oberflache aufweist, wobei das zweite Pa-
netic element; and 20 nel (104, 204) eine zweite magnetische Kopp-
providing (806) a hinge (106, 206, 1108) that is lungsstruktur (120, 220A-220D) umfasst, die
configured to be coupled between the first panel mindestens eines von einem zweiten Magneten
(102, 202) and the second panel (104, 204), the oder einem zweiten ferromagnetischen Element
hinge (106, 206, 1108) rotatable to have a first einschlief3t; und

hinge orientation to cause the second magnetic 25 ein Scharnier (106, 206, 1108), das zwischen
coupling structure (120, 220A-220D) to be mag- dem ersten Panel (102, 202) und dem zweiten
netically coupled to the first magnetic coupling Panel (104, 204) gekoppelt ist, wobei die zweite
structure (110, 710A-710D) at the first surface magnetische Kopplungsstruktur (120, 220A-
(122, 222), the hinge (106, 206, 1108) rotatable 220D) so konfiguriert ist, dass sie mit der ersten
to have a second hinge orientation to cause the 30 magnetischen Kopplungsstruktur (110, 710A-
second magnetic coupling structure (120, 220A- 710D) an der ersten Oberflache (122, 222) fir
220D) to be magnetically coupled to the first eine erste Scharnierausrichtung des Scharniers
magnetic coupling structure (110, 710A-710D) (106, 206, 1108) magnetisch gekoppelt ist, wo-
at the second surface (124, 224); bei die zweite magnetische Kopplungsstruktur
characterised in that 35 (120, 220A-220D) so konfiguriert ist, dass sie
the second magnetic coupling structure is con- mit der ersten magnetischen Kopplungsstruktur
figured to magnetically attach the third surface (110, 710A-710D) an der zweiten Oberflache
(126, 262) to a vertical surface of an object via (124, 224) fur eine zweite Scharnierausrichtung
a magnetic force between the second magnetic des Scharniers (106, 206, 1108) magnetisch ge-
coupling structure and the vertical surface ofthe 40 koppelt ist;

object while the hinge is in the second hinge dadurch gekennzeichnet, dass die zweite ma-
orientation; gnetische Kopplungsstruktur so konfiguriert ist,
wherein the magnetic force is normal to the third dass sie die dritte Oberflache (126, 262) mag-
surface (126, 262) and results in a frictional force netisch an einer vertikalen Oberflache eines Ob-
that is greater than a tractive force between the 45 jekts Uber eine Magnetkraft zwischen der zwei-
third surface (126, 262) and the vertical surface ten magnetischen Kopplungsstruktur und der
of the object; vertikalen Oberflache des Objekts befestigt,
wherein the frictional force and the tractive force wahrend sich das Scharnier in der zweiten
are parallel with the third surface (126, 262); and Scharnierausrichtung befindet;

wherein the frictional force opposes the tractive 50 wobei die magnetische Kraft normal zur dritten

force.

Oberflache (126,262)istund zu einer Reibungs-
kraft fihrt, die groRer ist als eine Zugkraft zwi-
schen der dritten Oberflache (126, 262) und der

Patentanspriiche vertikalen Oberflache des Objekts;

55 wobei die Reibungskraft und die Zugkraft paral-

1. Aufklappbare Rechenvorrichtung mit mehreren Pa- lel zur dritten Oberflache (126, 262) sind; und
nels (100, 200, 300, 400, 500, 600, 700, 1200, 1300), wobei die Reibungskraft der Zugkraft entgegen-

umfassend: wirkt.

20
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Aufklappbare Rechenvorrichtung mit mehreren Pa-
nels nach Anspruch 1, wobei die zweite magnetische
Kopplungsstruktur so konfiguriert ist, dass sie die
dritte Oberflache (126, 262) magnetisch an der ver-
tikalen Oberflache des Objekts befestigt, wobei kei-
ne Montagestruktur zwischen deraufklappbaren Re-
chenvorrichtung mit mehreren Panels und der verti-
kalen Oberflache des Objekts vorhanden ist.

Aufklappbare Rechenvorrichtung mit mehreren Pa-
nels nach Anspruch 1, wobei die zweite magnetische
Kopplungsstruktur einen Elektromagneten ein-
schliel3t, der steuerbar ist, um die dritte Oberflache
(126, 262) selektiv magnetisch an der vertikalen
Oberflache des Objekts zu befestigen, wahrend sich
das Scharnier in der zweiten Scharnierausrichtung
befindet.

Aufklappbare Rechenvorrichtung mit mehreren Pa-
nels nach Anspruch 1, wobei das Scharnier Folgen-
des umfasst:

einen ersten Verbinder mit einem ersten Ende
und einem zweiten Ende entlang einer ersten
Verbindungskante des ersten Panels; und
einen zweiten Verbinder mit einem ersten Ende
und einem zweiten Ende entlang einer zweiten
Verbindungskante des zweiten Panels;

wobei der zweite Verbinder mit dem ersten Ver-
binder in einer ersten Verbinderausrichtung ver-
bindbar ist, in der das erste Ende des ersten
Verbinders mit dem ersten Ende des zweiten
Verbinders ausgerichtetistundin der das zweite
Ende des ersten Verbinders mit dem zweiten
Ende des zweiten Verbinders ausgerichtet ist;
und

wobei der zweite Verbinder mit dem ersten Ver-
binder in einer zweiten Verbinderausrichtung
verbindbar ist, in der das zweite Ende des ersten
Verbinders mit dem ersten Ende des zweiten
Verbinders ausgerichtet ist und in der das erste
Ende des ersten Verbinders mit dem zweiten
Ende des zweiten Verbinders ausgerichtet ist.

Aufklappbare Rechenvorrichtung mit mehreren Pa-
nels nach Anspruch 4, wobei der zweite Verbinder
so konfiguriert ist, dass er mit dem ersten Verbinder
in der ersten Verbinderausrichtung verbunden wird,
wahrend sich das Scharnier in der ersten Scharnier-
ausrichtung befindet; und

wobei der zweite Verbinder so konfiguriert ist, dass
er sich mit dem ersten Verbinder in der zweiten Ver-
binderausrichtung verbindet, wahrend sich das
Scharnier in der zweiten Scharnierausrichtung be-
findet.

Aufklappbare Rechenvorrichtung mit mehreren Pa-
nels nach Anspruch 1, wobei das erste Panel eine
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1.

40
erste und gegeniiberliegende zweite Kante aufweist;

wobei das zweite Panel eine dritte und gegen-
Uberliegende vierte Kante aufweist;

wobei das Scharnier zwischen der zweiten Kan-
te des ersten Panels und der dritten Kante des
zweiten Panels gekoppelt ist;

wobei die erste magnetische Kopplungsstruktur
in der Nahe der ersten Kante des ersten Panel
positioniert ist; und

wobei die zweite magnetische Kopplungsstruk-
tur in der Nahe der vierten Kante des zweiten
Panels positioniert ist.

Aufklappbare Rechenvorrichtung mit mehreren Pa-
nels nach Anspruch 1, wobei das zweite Panel weiter
elektrische Schaltkreise umfasst, die so konfiguriert
sind, dass sie dem ersten Panel Funktionalitat be-
reitstellen.

Aufklappbare Rechenvorrichtung mit mehreren Pa-
nels nach Anspruch 7, wobei das zweite Panel min-
destens eines von einer Tastatur, einem Gamecon-
troller, einer Zusatzbatterie, einem induktiven Batte-
rieladegerat, einem Lautsprecher, einem Projektor
oder einer Kamera mit einem optischen Zoomobjek-
tiv umfasst.

Aufklappbare Rechenvorrichtung mit mehreren Pa-
nels nach Anspruch 1, wobei mindestens eines von
dem ersten Panel und dem zweiten Panel einen Hall-
Effekt-Sensor umfasst, der so konfiguriert ist, dass
er eine relative Ausrichtung des zweiten Panels in
Bezug auf das erste Panel bestimmt.

Aufklappbare Rechenvorrichtung mit mehreren Pa-
nels nach Anspruch 9, wobei der eine oder die meh-
reren Prozessoren so konfiguriert sind, dass sie ein
Erscheinungsbild einer Benutzeroberflache, die auf
der Anzeige angezeigt werden soll, zumindest teil-
weise basierend auf der relativen Ausrichtung des
zweiten Panels in Bezug auf das erste Panel andern.

Aufklappbare Rechenvorrichtung mit mehreren Pa-
nels nach Anspruch 9, wobei der eine oder die meh-
reren Prozessoren, basierend zumindest teilweise
auf der relativen Ausrichtung des zweiten Panels in
Bezug auf das erste Panel, flir zumindest eines von
eine oder mehrere Eingabe-/Ausgabekomponenten
der aufklappbaren Rechenvorrichtung mit mehreren
Panels zu aktivieren, eine oder mehrere Einga-
be-/Ausgabekomponenten der aufklappbaren Re-
chenvorrichtung mit mehreren Panels zu deaktivie-
ren, eine oder mehrere Antennen der aufklappbaren
Rechenvorrichtung mit mehreren Panels zu aktivie-
ren oder eine oder mehrere Antennen der aufklapp-
baren Rechenvorrichtung mit mehreren Panels zu
deaktivieren, konfiguriert sind.
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Aufklappbare Rechenvorrichtung mit mehreren Pa-
nels nach Anspruch 9, wobei der eine oder die meh-
reren Prozessoren, basierend zumindest teilweise
auf der relativen Ausrichtung des zweiten Panels in
Bezug auf das erste Panel, fir zumindest eines von
die Kalibrierung einer oder mehrerer Eingabe-/Aus-
gabekomponenten der aufklappbaren Rechenvor-
richtung mit mehreren Panels zu andern oder die
Kalibrierung einer oder mehrerer Antennen der auf-
klappbaren Rechenvorrichtung mit mehreren Pa-
nels zu andern, konfiguriert sind.

Aufklappbare Rechenvorrichtung mit mehreren Pa-
nels nach Anspruch 1, wobei der eine oder die meh-
reren Prozessoren, basierend zumindest teilweise
auf der relativen Ausrichtung des zweiten Panels in
Bezug auf das erste Panel, fir zumindest eines von
eine oder mehrere Antennen der aufklappbaren Re-
chenvorrichtung mit mehreren Panels zu aktivieren
oder eine oder mehrere Antennen der aufklappbaren
Rechenvorrichtung mit mehreren Panels zu deakti-
vieren, konfiguriert sind.

Aufklappbare Rechenvorrichtung mit mehreren Pa-
nels nach Anspruch 1, wobei der eine oder die meh-
reren Prozessoren, basierend zumindest teilweise
auf der relativen Ausrichtung des zweiten Panels in
Bezug auf das erste Panel, dazu konfiguriert sind,
eine Kalibrierung einer oder mehrerer Antennen der
aufklappbaren Rechenvorrichtung mit mehreren Pa-
nels zu andern.

Verfahren zur Herstellung einer aufklappbaren Re-
chenvorrichtung mit mehreren Panels (100, 200,
300, 400, 500, 600, 700, 1200, 1300), wobei das
Verfahren Folgendes umfasst:

Bilden (802) eines ersten Panels (102, 202), um
eine Anzeige (108, 208, 1254, 1344) und eine
erste magnetische Kopplungsstruktur (110,
710A-710D) einzuschlieRen, wobei das erste
Panel (102, 202) eine erste und gegenuberlie-
gende zweite Oberflache (122, 124, 222, 224)
aufweist, die Anzeige (108, 208, 1254, 1344)
dazu konfiguriert ist, Bilder Uiber die erste Ober-
flache (122, 222) als Reaktion auf Bilddaten
(116) anzuzeigen, die von mindestens einem
von einem oder mehreren Prozessoren (114,
1210, 1302) empfangenwerden, wobei die erste
magnetische Kopplungsstruktur (110, 710A-
710D) mindestens eines von einem ersten Ma-
gneten oder einem ersten ferromagnetischen
Element einschlief3t;

Bilden (804) eines zweiten Panels (104, 204),
um eine zweite magnetische Kopplungsstruktur
(120, 220A-220D) einzuschlieen, wobei das
zweite Panel (104, 204) eine dritte (126, 262)
und gegenuberliegende vierte (128, 264) Ober-
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flache aufweist, wobei die zweite magnetische
Kopplungsstruktur (120, 220A-220D) mindes-
tens eines von einem zweiten Magneten oder
einem zweiten ferromagnetischen Element ein-
schlief3t; und

Bereitstellen (806) eines Scharniers (106, 206,
1108), das so konfiguriert ist, dass es zwischen
dem ersten Panel (102, 202) und dem zweiten
Panel (104, 204) gekoppelt wird, wobei das
Scharnier (106, 206, 1108) drehbar ist, um eine
erste Scharnierausrichtung aufzuweisen, um zu
bewirken, dass die zweite magnetische Kopp-
lungsstruktur (120, 220A-220D) an der ersten
Oberflache (122, 222) magnetisch an die erste
magnetische Kopplungsstruktur (110, 710A-
710D) gekoppelt wird, wobei das Scharnier
(106, 206, 1108) drehbar ist, um eine zweite
Scharnierausrichtung aufzuweisen, um zu be-
wirken, dass die zweite magnetische Kopp-
lungsstruktur (120, 220A-220D) an der zweiten
Oberflache (124, 224) magnetisch an die erste
magnetische Kopplungsstruktur (110, 710A-
710D) gekoppelt wird;

dadurch gekennzeichnet, dass die zweite ma-
gnetische Kopplungsstruktur so konfiguriert ist,
dass sie die dritte Oberflache (126, 262) mag-
netisch an einer vertikalen Oberflache eines Ob-
jekts Uber eine Magnetkraft zwischen der zwei-
ten magnetischen Kopplungsstruktur und der
vertikalen Oberflache des Objekts befestigt,
wahrend sich das Scharnier in der zweiten
Scharnierausrichtung befindet;

wobei die magnetische Kraft normal zur dritten
Oberflache (126,262)istund zu einer Reibungs-
kraft fuhrt, die groRer ist als eine Zugkraft zwi-
schen der dritten Oberflache (126, 262) und der
vertikalen Oberflache des Objekts;

wobei die Reibungskraft und die Zugkraft paral-
lel zur dritten Oberflache (126, 262) sind; und
wobei die Reibungskraft der Zugkraft entgegen-
wirkt.

Revendications

Dispositifinformatique (100, 200, 300, 400, 500, 600,
700, 1200, 1300) articulé a panneaux multiples
comprenant :

un ou plusieurs processeurs (114, 1210, 1302) ;
un premier panneau (102, 202) présentant des
premiere et deuxiéme surfaces (122, 124, 222,
224) opposeées, le premier panneau (102, 202)
comprenantun écran (108,208, 1254, 1344) qui
estconfiguré pour afficher desimages viala pre-
miére surface (122, 222) en réponse a des don-
nées d’'image (116) recues en provenance d’au
moins l'un des un ou plusieurs processeurs
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(114, 1210, 1302), le premier panneau (102,
202) comprenant en outre une premiére struc-
ture de couplage magnétique (110, 710A-710D)
qui inclut au moins I'un d’un premier aimant ou
d’un premier élément ferromagnétique ;

un second panneau (104, 204) présentant des
troisieme (126, 262) et quatrieme (128, 264 ) sur-
faces opposées, le second panneau (104, 204)
comprenant une seconde structure de couplage
magnétique (120, 220A-220D) qui inclut au
moins I'un d’'un second aimant ou d’'un second
élément ferromagnétique ; et

une charniéere (106, 206, 1108) couplée entre le
premier panneau (102, 202) et le second pan-
neau (104, 204), la seconde structure de cou-
plage magnétique (120, 220A-220D) étant con-
figurée pour se coupler magnétiquement a la
premiére structure de couplage magnétique
(110, 710A-710D) au niveau de la premiére sur-
face (122, 222) pour une premiére orientation
de charniére de la charniere (106, 206, 1108),
la seconde structure de couplage magnétique
(120, 220A-220D) étant configurée pour se cou-
pler magnétiquement a la premiére structure de
couplage magnétique (110, 710A-710D) au ni-
veau de la deuxiéme surface (124, 224) pour
une seconde orientation de charniere de la char-
niére (106, 206, 1108) ;

caractérisé en ce que la seconde structure de
couplage magnétique est configurée pour atta-
cher magnétiquement la troisieme surface (126,
262) a une surface verticale d’'un objet via une
force magnétique entre la seconde structure de
couplage magnétique et la surface verticale de
I'objet tandis que la charniére est dans la secon-
de orientation d’articulation de charniére ;
dans lequel la force magnétique est perpendi-
culaire a la troisieme surface (126, 262) et en-
traine une force de frottement qui est supérieure
aune force de traction entre la troisieme surface
(126, 262) et la surface verticale de I'objet ;
dans lequel la force de frottement et la force de
traction sont paralléles a la troisieme surface
(126, 262) ; et

dans lequel la force de frottement s’oppose ala
force de traction.

Dispositif informatique articulé a plusieurs panneaux
selon la revendication 1, dans lequel la seconde
structure de couplage magnétique est configurée
pour attacher magnétiquement la troisieme surface
(126, 262) a la surface verticale de I'objet en I'ab-
sence d’une structure de montage entre le dispositif
informatique articulé a plusieurs panneaux et la sur-
face verticale de I'objet.

Dispositifinformatique articulé a panneaux multiples
selon la revendication 1, dans lequel la seconde
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structure de couplage magnétique inclut un élec-
troaimant qui peut étre commandé pour attacher ma-
gnétiguement sélectivement la troisieme surface
(126, 262) a la surface verticale de I'objet tandis que
la charniére est dans le seconde orientation de char-
niére.

Dispositifinformatique articulé a panneaux multiples
selon la revendication 1, dans lequel la charniére
comprend :

un premier raccord présentant une premiére ex-
trémité et une seconde extrémité le long d’'un
premier bord de raccordement du premier
panneau ; et

un second raccord présentant une premiére ex-
trémité et une seconde extrémité le long d’'un
deuxieme bord de raccordement du second
panneau ;

dans lequel le second raccord peut étre raccor-
dé au premier raccord dans une premiére orien-
tation de raccord dans laquelle la premiére ex-
trémité du premier raccord s’aligne avec la pre-
miéere extrémité du second raccord et dans la-
quelle la seconde extrémité du premier raccord
s’aligne avec la seconde extrémité du second
raccord ; et

dans lequel le second raccord peut étre raccor-
dé au premier raccord dans une seconde orien-
tation de raccord dans laquelle la seconde ex-
trémité du premier raccord s’aligne avec la pre-
miéere extrémité du second raccord et dans la-
quelle la premiére extrémité du premier raccord
s’aligne avec la seconde extrémité du second
raccord.

Dispositifinformatique articulé a panneaux multiples
selon la revendication 4, dans lequel le second rac-
cord est configuré pour se raccorder au premier rac-
cord dans la premiéere orientation de raccord tandis
que la charniére est dans la premiere orientation de
charniére ; et

dans lequel le second raccord est configuré pour se
raccorder au premier raccord dans la seconde orien-
tation de raccord tandis que la charniére est dans la
seconde orientation de charniére.

Dispositifinformatique articulé a panneaux multiples
selon larevendication 1, dans lequel le premier pan-
neau présente des premier et deuxieme bords
Opposeés ;

dans lequel le second panneau présente des
troisieme et quatrieme bords opposés;

dans lequel la charniere est couplée entre le
deuxiéme bord du premier panneau et le troisie-
me bord du second panneau ;

dans lequel la premiére structure de couplage
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magnétique est positionnée a proximité du pre-
mier bord du premier panneau ; et

dans lequel la seconde structure de couplage
magneétique est positionnée a proximité du qua-
trieme bord du second panneau.

Dispositifinformatique articulé a panneaux multiples
selon la revendication 1, dans lequel le second pan-
neau comprend en outre des circuits électriques con-
figurés pour fournir une fonctionnalité au premier
panneau.

Dispositifinformatique articulé a panneaux multiples
selon la revendication 7, dans lequel le second pan-
neau comprend au moins I'un d’un clavier, d’'un con-
tréleur de jeu, d’une batterie supplémentaire, d’'un
chargeur de batterie inductif, d’'un haut-parleur, d’'un
projecteur ou d’'une caméra présentant un objectif a
zoom optique.

Dispositifinformatique articulé a panneaux multiples
selon la revendication 1, dans lequel au moins I'un
parmi le premier panneau ou le second panneau
comprend un capteur a effet Hall qui est configuré
pour déterminer une orientation relative du second
panneau par rapport au premier panneau.

Dispositifinformatique articulé a panneaux multiples
selon la revendication 9, dans lequel les un ou plu-
sieurs processeurs sont configurés pour modifier
une apparence d’une interface utilisateur qui doit
étre affichée par I'écran sur la base au moins en
partie de l'orientation relative du second panneau
par rapport a au premier panneau.

Dispositifinformatique articulé a panneaux multiples
selon la revendication 9, dans lequel les un ou plu-
sieurs processeurs sont configurés pour au moins
I'une parmil’activation d’'un ou plusieurs composants
d’entrée-sortie du dispositif informatique articulé a
panneaux multiples, la désactivation d’'un ou plu-
sieurs composants d’entrée-sortie du dispositif infor-
matique articulé a panneaux multiples, I'activation
d’'une ou plusieurs antennes du dispositif informati-
que articulé a panneaux multiples, ou la désactiva-
tion d’'une ou plusieurs antennes du dispositif infor-
matique articulé a panneaux multiples sur la base
au moins en partie de 'orientation relative du second
panneau par rapport au premier panneau.

Dispositifinformatique articulé a panneaux multiples
selon la revendication 9, dans lequel les un ou plu-
sieurs processeurs sont configurés pour au moins
'une parmi la modification de I'étalonnage d’un ou
plusieurs composants d’entrée-sortie du dispositif
informatique articulé a panneaux multiples ou la mo-
dification de I'étalonnage d’'une ou plusieurs anten-
nes du dispositif informatique articulé a panneaux
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multiples sur la base au moins en partie de l'orien-
tationrelative du second panneau par rapportau pre-
mier panneau.

Dispositif informatique articulé a panneaux multiples
selon la revendication 1, dans lequel les un ou plu-
sieurs processeurs sont configurés pour au moins
I'une parmi I'activation d’'une ou plusieurs antennes
du dispositif informatique articulé a panneaux multi-
ples ou la désactivation d’une ou plusieurs antennes
du dispositif informatique articulé a panneaux multi-
ples sur la base au moins en partie de I'orientation
relative du second panneau par rapport au premier
panneau.

Dispositifinformatique articulé a panneaux multiples
selon la revendication 1, dans lequel les un ou plu-
sieurs processeurs sont configurés pour modifier
I’étalonnage d’'une ou plusieurs antennes du dispo-
sitif informatique articulé a panneaux multiples sur
la base au moins en partie de l'orientation relative
du second panneau parrapportau premier panneau.

Procédé de fabrication d’un dispositif informatique
(100, 200, 300, 400, 500, 600, 700, 1200, 1300) ar-
ticulé a panneaux multiples, le procédé
comprenant :

la formation (802) d’'un premier panneau (102,
202) pour inclure un écran (108, 208, 1254,
1344) et une premiere structure de couplage
magnétique (110, 710A-710D), le premier pan-
neau (102, 202) présentant des premiére et
deuxieme surfaces (122, 124, 222, 224) oppo-
sées, I'écran (108, 208, 1254, 1344) étant con-
figuré pour afficher des images via la premiére
surface (122, 222) en réponse a des données
d’'image (116) regcues en provenance d’au moins
I'un d’'un ou plusieurs processeurs (114, 1210,
1302), la premiére structure de couplage ma-
gnétique (110, 710A-710D) incluant au moins
'un d’'un premier aimant ou d’'un premier élé-
ment ferromagnétique ;

la formation (804) d’'un second panneau (104,
204) pour inclure une seconde structure de cou-
plage magnétique (120, 220A-220D), le second
panneau (104, 204) présentant des troisieme
(126, 262) et quatrieme (128, 264) surfaces op-
posées, la seconde structure de couplage ma-
gnétique (120, 220A-220D) incluant au moins
I'und’un second aimant ou d’un second élément
ferromagnétique ; et

la fourniture (806) d’'une charniere (106, 206,
1108) qui est configurée pour étre couplée entre
le premier panneau (102, 202) et le second pan-
neau (104, 204), la charniere (106, 206, 1108)
pouvant tourner pour présenter une premiére
orientation de charniére pour amener la secon-



47 EP 3710 910 B1

de structure de couplage magnétique (120,
220A-220D) a étre couplée magnétiquement a
la premiére structure de couplage magnétique
(110,710A-710D) au niveau de la premiére sur-
face (122, 222), la charniere (106, 206, 1108)
pouvant tourner pour présenter une seconde
orientation de charniére pour amener la secon-
de structure de couplage magnétique (120,
220A-220D) a étre couplée magnétiquement a
la premiére structure de couplage magnétique
(110, 710A-710D) au niveau de la seconde sur-
face (124, 224) ;

caractérisé en ce que la seconde structure de
couplage magnétique est configurée pour atta-
cher magnétiquement la troisieme surface (126,
262) a une surface verticale d’'un objet via une
force magnétique entre la seconde structure de
couplage magnétique et la surface verticale de
I'objet tandis que la charniére est dans la secon-
de orientation de charniére ;

dans lequel la force magnétique est perpendi-
culaire a la troisieme surface (126, 262) et en-
traine une force de frottement qui est supérieure
aune force de traction entre la troisieme surface
(126, 262) et la surface verticale de I'objet ;
dans lequel la force de frottement et la force de
traction sont paralléles a la troisieme surface
(126, 262) ; et

dans lequel la force de frottement s’oppose ala
force de traction.
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